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PREFACE 


Ever since the introduction of vocalionalization 
in our school system by several States in our country, 
the paucity of appropriate instructional materials has 
been felt as one of the rnaior constraints in implemen¬ 
tation of the programme and a source of great hardship 
to students offering vocational studies at the higher 
secondary stage. 


partment of The^focationalisation of Education of the 

National Council of Educational Ho search and Training has 
started a modest programme of developing instructional mat- 
erials of diverse types to fill up this void m all major areas 

j 

of vocational education. The task is too gigantic to he 
completed by any single agency but the me,del materials 
being developed by us might provide guidance and impetus 
to the authors and agencies desiring to contribute in this 
area. These are based on the national guidelines developed 
by working group of experts constituted by NCEllT. 

The present manual .is (in' - ■ dpi!:.■ ucgs 

depairer ’ and is an important a re a in technology. 

It contains practical exercises to be performed by the 
students with simple steps to follow, precautions 
to be taken and data to be observed and recorded m 
observation sheet. Each experiment is complete with 
brief theoritical information, specific objectives, behavi¬ 
oural outcome, review questions etc. It is hoped that the 

J 

students will find them immensely useful. 

The pages that follow contain a draft of the writing 
which will be finalized after obtaining the responses and 
feed-back from students, teachers and others concerned. The 
materials will then be published in the printed form. 

The users are requested to complete the questionnaire 
appended and return it to us. Comments and suggestions for im¬ 
provement of the materials are also welcome. 
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In basic appliances, the understanding of electrical 

i 

circuits is very impoikmt. As a matter of fact all 
electrical appliances arc uhc applications of various 
electrical and magnef.i * circuits. To note a few, a heater 
uses a heating element (ttn resistance of a certain 
wattage at 230 V) and tnc geysor also implies a heat sink 
element of large capacity, 'l'hu transformer is a very 
useful device for converter 1 the available supply voltage 
at consumer terminals, h ui is generally 230 Volts A.C. 
to 6 V. D.C. via a bridge -V : - DO element (diode) £or 
D. G, elements, like a t ran:n stor, charging of bat tori cj 
etc. etc. Not only thao, any other voltage can bo 
obtained through the us j of transformer, A division of 
current in any circuit can bo controlled rmploying 
rose 'tors, inductors or capacitors in scries, parallel, 
or sort os parallel comoincuion, The power in A* C. circuit 
deponds directly on th. cy,n of load and the power factor 

t 

depends upon the nature oj loud, i.e# inductive nr 
capacitive* In any induce ivt load, the power factor is 
usually lagging wher * is m c capacitive load it i s of 
lauding variety, Th j nowfnctop control is very 
important, from the point ol view of undertaking supply 
of tho electrical power s well as from the viewpoint of 
the consumer who has to p -.y more at low power factors. 
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All commercial applications require a three phase 4')0 
volt supply to run 3 pais., mauction motors for milling 
or crushing or some suen oplic itions* Workshop lithjs 
can be either run at 230 7 or 400 V supply as trie case 
may be. A refrigor;Gor hr domestic application uses a 
compressor motor at 230 \f supply* Wide variations are 
g morally not prefterr ? i ad therefore the stabilisers 
sue employed for providiu, - control to the supply voltr^. 
Cn electrical iron also us^s a he icing element with a 
host controlling device juauwn as a thermostat. Domestic 
ovensand cooking rang js dLso employ heat sinks with 
thermostat as a controlling cLvic^. therefore all such 
devices used in domestic ipplications- require fitting 

i 

of all elements' (a* resistor or inductor or the capacitor 

i 

and winding/rewinding) With proper ihsul ation co 0 rdinition. 
To have a clear-cut un leryt.nding of the various domestic 
appliances and to underst ind the tn^ory behind those 
appliances, the student needs to work In a laboratory 
on D. C. Circuits, elect rom^gn at ism and A. C. circuits* 

Tbr this purpose cji w laboratory on D.C. circuits, 
electromagnetism and L, C. circuits hevu been divided into 
three groups and each g r j up contains six experiments. 

In each experiment tn - stmuat is required to go through 
the specific objectives, tig theoretical background which 
is given for each exp e rim fat. The scucents should try to 
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understand the circuit diagram b^for^ h. makes an 
attempt to do the expo rim .at. It is to bo noted that 
oach circuit diagram has two ports (series and parallel), 
Those components which uv connected in sort os are 
ammeters, wattmeter current coil, resistors are known 
as component s in seri js ad those which ar connected in 
parallel across thj supply terminals .re the volt meter 
and auto transformer volUn^ter, wattmeter pressure coil, 
loads are known as comoon tats in n trill el, To chock up 
the circuit L~ folio 1 , ing ooints should be notedi 

1. A student should m k.. i chuck of all the 
components conn, cted in serins as well as their 
polarities, (sp jcially In 0. C. circuits )■ 

2. Jjjhen he should check the components in pamllaj.. 

i 

The switches should be connected in the phasj 
or the positive line. 

3. He should also ensure the tightness of the 
connections. He should take instruments of 
proper rang js :s shown in the circuit di agrams 
o r t h e li st o f m t v ri al s/ comp on on t s in .„a ch 
experiment. 

He should ensur^ the completeness of the circuit, 
in all respacts before hu goes to switch on the 
supply. 
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Th.o sax expo]? j in‘ 3 n ts ill.rat eel 3n IL CL circuit; s 
urc pertaining to thostnuy ox the* load acid battery 
(i„G 0 con&truction'il demtl) end its voltage/ Amp ore 
hour capacity end varificnb.cn of O'^j Law and its 
apulication,, Further bis, other djporimanrs comprise 
thu. variation of positive nc negative toniporaturo co- 
of fi cl out o, study; ng s ) -a as, par llld end series 
parallel circuits. In id eh cion to bh_ ibove, two 
experiment are kept for verification of thermU 
r nations vath ca.l orim jt. i* , nd dot j eta on and. rectifi¬ 
cation of faults in Do 1 circuits and i 1ly an. 

orlment is kept on tn : vnaf cation of Ki _ cbhoff r s 
Law with a star and dolt' equivalent con'nactions P 


Magnetic mater: als aid O ,_ctrom r, gnets constltut a 
in impori^nt area in tnj Livid of domestic appliances* 
ihoreforo the student must hr vc i cl car- cut under¬ 
standing of different ma^n^ti c materials, construction 
of electro magnets using a D, CL source ;nd also to 
know the apnlicat* cn of olv ctro-mi ^not s like a bell, 
burner and a relays cincj the transformer constitutes 


a very useful application in our day-to-day life and 
his found a large sc lie application in a variety of 
domestic applications, a experiment is designed on 
the study of the constructs on.* 1 details of transformer 
for a given design, i’ia. unc erst lading of rotating 
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mignouic field Is very imp irtrnt for rotating MLectrl- 
cal m a chin 3 So Thu g uno r - tiun oj electro— me on ani cal 
power, Motor or mochanic 1-electro power (generator) 
a s based m r mil rotating ma.gr e t__ e tj HdSo An exp e rim ant 
) s 1 ept for thj unci or standing of 

such magnet;'.c lielc Sr f c ad nt wd 11 d 'velop to knovr how 

and why those field are so useful for ouf? 

domes1 1 c ape 1 cen cos, 

Thuso days the current: is to go for A* (1 voltage 

applications as it is lie ;ctly ivailablu from the supply 
terminals and due to th j useless of handling vinous 
voltage levels through transformer, A„ (A, has found much 
more uses in contrast ti uin equipments working on D, da 
Therefore, it becomes interesting to know the various 
features of A* Ci voltag me curront relations and its 
wave form, ampl.itudo, fo,qmmcy, ; pow.r and powoT>-factor. 
However, in D-C, circuic s only resistance constitutes 

i 

obstruction to tin. flow a I* cuirni, bhi resistance, 
indueirar. m as well as cip mitors offer resistive j.mp„dUuc„ 
to the flow" of A, C< c ’ no nts, to stated earlier, the 
rower and power low in m'1- circuits also depend upon 
the impedances* Fcr a clear understanding of the 
a' e in^l wave form, an oyp o nun cut has been designed 
wher j a student may determine the implitulo, frequency 
and wave form on a CcfbO, .mother ^zoorimant has been 
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designed for drawing thj vector .diagrams for different 
resistance, inductance, c pecitunc ,, series R - L, 

R-C, R-L-G as well as taar scrims, p-rail el and series 
parallel combinations. -kiv the students should 
/_ exist distinguish the basic iiffcrcnce that /_ in the volt a,g<j 
and current relations in c nxrast t./ D. C. circuits. 

The student is also require to obtain imp adance for 
series parallel and series parallel «C* circuits and 
check it with the expo rim-Jit loading. This is to be 
done in experiment 15, V-,ry interesting phenomenon 
known as resononce takjs ploc> j in R.L.G. series and 
parallel circuits. TJnlec rosonanc condition the 
inductive and capacitivj 3\,;ctancjs nullify and power 
transfer takes place through resistance. The students 
will be required to la chis experiment for understanding 
the phenomenon in experiment 16. ji experiment for 
Kirchoff f s Law verificitions in series, parallel and 
series parallel circuits is kept in i. C, circuits 
in i simil ir manner ti th t ef D. 3. Where as the 
addition is of algebraic nature in 0. 0., It is of 
vector variety in case af ... C* The students can compare 
experiments 6-17 and note its difference. Finally 
3 phases 4U3 V star an 1 id to connected circuits will 
bo employed for studying voltage an 1 ! current relations 
as well as the verification cf relationship between line 
-an i phase values in volt Vx. 


nd currants through experiment 



This is to bo no toil th £> t all domestic appliance 
arc based on single phis , supply an! all commercial 
loads designed for 3 phas~ 400 volts. Therefore, it 
expected that the stu^xi-'.s will find that these 
experiments form i basis in the un 1 erstanding of 
domestic appliances from circuits point of view. 
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Exp erim ml No^ dL_ 

Title of tho e^arimmt/practicnl* 

To study lead *cl 1 battery, observe construction 
voltage and Import la >ur capacity, 

2« Specific Objective 

i) To study th 3 pi -co cf use _, nl parts 
of lead lei 1 b'beery, 

ii) Conducting different tests on battery with 
aid of coll t„stv,r and hy'remoter 

iii) To study the ooints to main bain the battery. 

3, Introductory Inform iticn an 1 Related Theory:,- 

The use of a star go battery as a supplier of 
power is very common in society, specially in the 
field of automobile. 

The ii function >f storage battery is to convert 
electrical energy into chemical energy during 
operation callel is charging in! re-converting 
channeal energy into bUctricU energy during t he 
process known as lis charging. 

Thus a storag.; o ittery bos not store electricity 
but it stores chemical energy. 

Tho following poincs m< y be noted 

a) The positive plat, is lead Peroxide (Pbd^) 

b) The negative ol it, is spongy lead 

c) The container is of ebonite or hard rubbers 



—* 9 — 


d) Tlio plate grill 12 ci.Ug of load, Antimony illoy. 

e) H! octroi yte (d 0 aG4) of specific gravity 

f-j 

l e 250 is us : 1 

f) Testing bylron indiciting specific gravity 
of el octroi ytj (u^bOd) is l a 3 at full charge 
con litioiu, 

g) Maximum churging r to is ’f 3-5 amperes 

h) Tho coll voltig. is 2c 2, when fully charged. 

i) Tho battoryc.il tester m’icat.'S tho voltigj 
on load. 

j) lull charge conditi-n on charging is in licit jJ 

v milky colour >i doct'olytj luo to gassing. 


4, Equip do an 1 mit jrl ]s. 

i) 6 volts lei : vcaC lottery 

ii) riy 1 remoter 

iii) Mattery coll T ster. 


5, Circuit diagram, 

(Soo in the diagrams shift) 

Oo Procedures- The procedure contains tho following 
point s 5 

a) cuu ly construction of the battery parts stop 
by stop 

b) Prspar j cloctrilyO of sp.cifUd lonsity st 3D 
by stop 
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c) Check specific privity using hydrometer, it 
shot-1 ft be 1 , 250 - 1,3 as per rmnufacturers 
xnst rue bion So 

1) Check and fill up b- btory by prep ired oleebroyto, 

c) put the battery on charging is per diagram 
applying mo tonci. charge 

f) Check regularly every hour untj.1 fully charged 

g) Observe and record readings every hour 0 

h) Remove the bit bury from chn-g after all the 
full charge in 'j.c tionsj 

7 o Tab ular Re co rd 5 - 
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3 r Precautions*- 

a) Take care of the ci 1 level in the battery* 

b) /leid may spoil skin anl clothing, so handle 
carefully* 

c) Nevef over tLscirrge battery 

d) Charging should be '"one at moderate rate 
9, Questions for ovalcutions?- 

i) What is the specific gravity when the battery 
is fully charged? 

.fully 11) VIat is the /_ charge 1 voltage per cell ? 
iii) What should i j elk safe charging rate ? 

10o References^- 

x) Electrical .4 iJ.au* ring with workel examples 
by SJj„ Up pal, (Khanna Publishers, Nai fa rak, 
Delhi) 

ii) Experiments in Ikctricil Engineering 
by UK, BaHL 

ill) KLcctricul f ) ohmic gy by H* Cotton. 
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Ti tle of Exnerlment/pr ir &c"l 

Verification of Ohm ! s law 'nd its application 

Specific Ob .i octiv ess 

i) To toe familiar wibli voltmeter, 'Unmeter 

onnections an n measure r-sistanc 1 , currant, 
Volt a g o an ] p a we r. 

ii) To connect sot up, t^ prove Ohm 1 s la-w that 
current is iir ectl v proporti :nal to applio.] 
voltage* 

iii) To cunnoct and cosb sot up to prove fchm 1 8. 

law that current varies inversely as rosist'iuc,, 
in circuity 


Int ro ^uctorv Info rm at 1 v\ _ .nC_ Relat e 1 The ory* 

in electric pressure is insure! in V-lt-rea3 by Voltmeter, 

,ui electric current is nu,asur<i in real by dimeter. 

The opposition to the fl iw of electric current is tho 

resistance measureJ in Onus by Ohnrieter, wheat stone 

bri lge or Volt-dnnetor aether. Power is the pro luct of 

V..lt- Imps, anl is aensur - 1 in Watts- by wattmeter. 

The Ohm's law gives rolati n between current, pressure 

an"i resistance* It states that current in a given circuit 

at - invariable Teciperatur, is DI ReGTLY Proportional to 

the PRESSURE in volts in 1 INVERSELY PronortionU to the 

RE818T M GE in Ohras, a r) vi, e 
are maintained ccnstan t . 


other physical conditions 
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Equipmen ts,and Ma terials! 

6G, Dry Cells 8 Nos. To Is block = 1 

Voltmeter M. C* 0-15^ Connecting wires =l2Nos 

.Unmetor M. C* 0-500 lU variable rheostatO-25 ohm 

Resistor 25 uhm/10i\f=4Nc s. 

i 

j 

Circuit Diagrams:;- See Ingram 2,1, 2.2 and 2,3 attached 
Procedures 

L Wire up, connect see up as oar 'Ingram 2.1 for 
measurement of current, voltage, newer an. 1 resistance 
2o Put on the switch vnr oh serve volt-.unmet or readings 
& record, 

3 9 Repeat twice changing resistance value and record 
observations, 

4 0 Calculate resistance and rower using formula R=E/I, 
.ml W-E„ ^ Where as E=V;lcagc, I=Current an- 1 R=Rosist uice, 

W-power in watts, 

5, Wire up, connect s.,b up as a or circuit diagram 2.2 
to prove Ohm 1 s law step ino# 

6, Prb on the switch ua 1 c bservo V r It-imrriet or readings, 
and record the observntions 0 

7, Repeat above n re do lure by changing no of Cells-i,e, 
voltage, Record the obsarv ti- ns stop by step. 
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8 0 Wire up 5 connect sec up as per circuit diagram 2.3 
to prove second step of Ohm 1 s lav* 

9* Put on the sidtch and observe Volt-Ammeter- Rea dings; 
record the observations^ 

Do Repent the above procedure by changing no of resistors 
De« lj 2 S 3 end 4 in series step by stepo 
Record the observations step by stop. 


■MfJla.r recor d of observation 











PIG.2-2 . 



CIRCUIT DIAGRAMS 
FIG. 2.3 
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Precautions; 

1. Do not keep switch 'ON 1 for longer time, that may 

drain and damage colls. 

2. Select proper range, type of Voltmeter and Ammeter. 

3. Connect Voltmeter across load and source of supply. 

4. Connect Ammeter in series with the load. 

5. Connect set up as p a-diagram ana tight,in the leads. 

QUEST!ON S FOR BVALUAPIQN: t 

i) Current varies. .. as voltage 

(Directly/invers £L /) 

ii) Increasing the r.sistanc,,, nt circuit. 

the current (incr eases/d jeroasv. s) 

iii) Ammeter is connected in series with the l*ad and 
supply Becaause (a) Ammafcer has high resistance 
value, (b) low r isttncc value, (c) No roistunen 

iv) Why is the voltmeter connected across load and 
supply ? 

REFERENCES; 

1. Electrical Technology by H. Cotton (London) 

2. basic Electricity D. C. Fundamentals by Ouff(USl) 

3. Principles of CL ,clricity~illustrutod of By 
Boy C.Norris (Lonuon) 
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fl ip e rim onfc M o, 3 
Titian ? r:nerimJQt/p_rL CAi^l 

Vcri - *"' cntion of Positive c‘. Mcgntivo iianperntuio Coefficients 

of RcsicaancGS, 

Specific ObjeccLV^ss 

i) To learn ho fuij posit.-ve t jmnur.ituro cooffi.ci.iit of 
111 Q\ 3 L IT o r 0 S L S t .111 c v ;j, 


L ) 'jo lje Frame. LT iv aihh rKgntiv, temperature coefficient 
of res'.stances liJa carbon. 


jii) To ] cm Ti measuring hot & cold resistance of lamp, 
ond thermistor* 

Introductory Tu^oi^tioA nc Iiolit v d thenr v ■ 

Metals co increase In chlr reactivity if heated and it is 
o ijod ao s’ tvj bfcjperitucv, coofficioit of the mat a" 




Tungsten - 1,0015/J° it i°Cl Copper O.OOno/°C at 0°G 


Michron j 0,00 IS/ 
0° o (negligible) 


C it 


(negligible) 

nanio-tl, - toast a-* to; - least, of ill i*e* 0*0000 /C/ 

Cartel ond iuecbro]$i, dvCiur-co in thu4r r slstivity if 
neahcci Ann the pivpo ration of dc cr 41 so in r-sictance as oJ? 
increase hi 1iipfrutuv j is Urncd as Mogntivo t rmperatur j 
coefficient, e,g f 0«00d5/°C at SO°C per °C fall in 
tnypcratir'c ehe tharmisboi-o na the devices quite small 
in si so losse 1 ' 1 than a cjacimttor in length designed for 
temperature range from oelom 0°C to above 200^0 and 
can. \ l lbstana mothanic-<1 md U ^ctrica]. stresses, These ire 
usod a<=i safouv controls in ilictrical motor grinding against 
heating and other clang acs* 
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■ ~flq u i pm e nt on cl, M a terijxLs . 

Carbon filament lamp=oru ( 240v/;i00w) = one 

gis filled metal filnmjrt lamp ( 240 v/100v) ~ one 

Thermistor (of cny avail -bit type) one, 

voltmeter 0- ]5v-l50v-300v do = One 

iimmol er C - J X }; r Ai j j 

holder bikola to B fl C n - 3 Nos* 

Wire lends = ]0 nos D, 3, source 12v & 221 volts 


Circuitt diagrams5 Fig ho, 3, l> 3„ 2, and 3,3 0 attached, 
llrocpcdure 

1, Connect lamp circuit with, met a] filament gas filled lamp, 
and Ammeter, voltmeter os per circuit di^nm 3,1, 

2, Apply doc. 12 volt sunply to thu lamp circuit ind 
measure current and voltage, and r cord observations. 

3, Cal' ,f ■ the cold insist nc , of limp using found, i 
B---F/I whereas F-lov volt'g to 240 V lump arid 1 = 


cur riant Record tn j cnlcuJ 


co] d re si stun ce v il u „ 


(cold resistance cm Iso n ma sui'ed by multimeter 
oh no to iv uheats J ■*'•> -ildgo, bndg , megger*) 

4, Conrn.ctcjd the s mu L mp-to th ; 2 1 ’0 V d* c, supply vt ch 
aim3tor m series md voltmeter across the lamp as 
shown in th,. 11 gnu J fl £ 0 


Record the volt-;>ma,ter rndings and calculte hot 
r'sistunc by R=B/I whir; us F=suculy voting i,,«, 
22' volts and I=d.ndic t d current. 



Comp ipu the r» siS u -nc» difior ncv b,tw>- ;H hot & Cold, 
You may calculate t hifKrntur r sist '.no. t nip,ritu,iY , 
coefficient ju o. hoc or cold r si staic , • Athor one, by 1 
uriuutlon pi von b> lows- 


i\ 1 -R f ) ( 1 J £ 51) t l - Cold tdTioor dure, 
r"“h c"( H£ t2 ) 12- hoc tuflipontur.' at bright 


Wb o^e 

R 0 = Rod ct-incj ^ D°C, 

R 1 - Cold Resist'.aco 
R 2 = Hot Resist unco 

= tonp untur.j co-el'ficiont 
t 1 = Cold t imp or it a? v 
b 2 = hot temper,'. ure bright light 

I 

Repeat operation l to 5 using myhoitor wljnont or iiot 
plot /stove oltictric, L ring tun ,ston/nichrorno ’dro. 
Result s Resist uic„ m cl ns ; s in prop or tion to th ■ rlsi 


in temperature, Positive temper.ture coefficient, 

■ m 1 ■ i wt<d r ji * I » J|t nw^ i^-ai i^ iiBi i l y , , i inm , > iim wia wnu i !!■ i m r il H ' l' l 11 * 

ILpcot operations 1 to 5 using v, f, enrbon CLlnmant Ism 
100 H/210 V, using volt-emmetar s par circuit diagram!! 
observed: record rjidings £^,0005/0^calculate 
Hot and cold resi seine*. of carbon lamp,, 

Re s ult j Pe sis tan c o of carbon l n mo decreases in pro po rt 
tfLdd 1^ ,f_ t emp o r a tur^_ Negative b-mn erntu re co of fice 



8« Observe & study thermistor is available. Study aoVUc 1 •« 
tions of thermistors. 



Precautions % 

L Do not exceed 12 voles while testing for cold resist:ncu 

2. Lamp must be bright hot, whilj performing hot insist met. 
tost. 



Calculi;ate hot ml cold resist <nco vduos correctly 
using correct t mo jr. cur,, co efficient. 


4, Thermistors aru delie tt, 


use c rufully. 


Questions for evaluation? 

1, oorban his negativ. ixsistance temperature 
- coefficient, (True/1? lse). 
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of 

sistance 


2. Manganin wire has Vorj- negligible t emp or" 1 turn coefficiait 
L having sufficient specific resistance, hence used far 

shunts & multipliers of elect, instruments. 

( True/F' 1 se) 

3. What are the uses ef thermistors in industrial appli¬ 
cation ? 

(Discuss with instructor ifnoccesary ). 

4„ Where are the carbon filament lumps used ? Why ? 

fief er cnees s- 

1. haerican ELectrici xn hand book (U. S.A.) 

2. Industrial .Electric! by by Naddon & Gelmin ( U. S, .. ) 

3. ELectical Machines (Part II) by B.L. Therajn. (Indi in) 



METAl PL AMENT ORC-F. LAV 

COLD TEST 



FIG.3. 1 



FIG. 3.7. 



FIG. 33 




21 - 


f-j 


Exn orim on, b No, 4 

l a 11 bio of Erperlm ent/Pt* cttclU To study series, 
Parallel, and son „s - far ill el Circuits 

i 

2 o Sp ucl ri o ot;! e cLl v.: s 

a) To lcvn to cjnn .ct, t„sh, s. ri os circuit and 
od a i act or > sc l cs 

it) To Iona to connect, tost parallel circuit and 
chava<;boil sit cs 

iii) To loam xo can-iect tost series - Parallel 
ci rcult and char - ct cri sti c„ 

3 ft Introductory Inform. tion and Related Theory ? 

In series circuit the currant is some and the 
voltage Is divided, 'no the r a si stance is greater 
i u ^ r r oaf e s b re ci s t n c c in so ri o s o In p a rail el 
circuit' the voltig« is s.iao uad the current is 
divided, 1 ho total r~si stone j is l^ss than the 
the least resistance in d rcult 0 

In studios circnic th«- connections are from positive 
to nogati.vo and the continuity of current is broken if 
t ho circuit 1 s b ro k en „ 

In Parallel circuit the connections ere from 
positive to positive .nd negative to negative and if 
the continuity of current is broken at any branch 
the circuit current docs not stop* 
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4. Equipment and Mat^ d-ALg 

a) Voltmeter (D. 1) 0,5... 


b) ammeter 0-1*. 


5 , 

6 . 


c) 12 V battery (l^’d -cid typo) Capae Ity 10 AH 

d) Connecting leids 

o) Vitreous type or C’rbon clay resistors of 
ID 0 ohms ( LOW) - 6 Nos. 

GLrcult diagram* 

(Soe deagrams 4.1, 4*2, 4,3 attached) 

ProOeduros- 

(A) Connect resistors, voltmeter, and liningt v -r as suovm 
in the figure 1.1. Observ .nd record Voltmeter, 
,1mmoter readings. Calculate total resistance JR 


n V 

by R = A 
I 


Result s- 


(R) 

(1) A sist.nc-J.3 directly added, 
tfAlt-’g, ^.s distribut d / (V) 
Current/r mains the s imo / (1) 


(B) Connect resist ers in parallel and voltmeter and 
Ammeters as sham m the figure 4. z observe and 
record raidings,* C leulate total r sistance by 
formula 1 = 1 ^ l + i 
R U R2 R3 

Where Rl, R2, R3 ir« resistances connected in 

parallel ind list he combined r isistance 
of the circuit 
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Results- Voltes, remains ttu seme and thecurrjit 
Is divided* Tatal resistance is less than least 
resistance in circuit, 

(C) Connect registers :s shown an the figure 4.3 

\' 0 \l-;inier altern 't ,ly an cl step by step across 

each resist moo * Observe end record the readings, 

Calculate cur fait in rich resistance I = - 

R 

'Icaei t?,- Current rv distributed in parallel 


b'VUKhes (Groans) but sanij in series grouping ? 
and voltage is distributed in series groupings. 
TjujJ J. ajr_ pj inode]; 

:) Series Circuit f.. Total ^ = Rl 4 R2 * R3 

Rs si s can c e p 

Tc til current - I - 


Voltage drop a cross R rl x Jj 


Cli T o Tola 1 Cm -.ent 
Jjo'l- 

L. i , ‘-s ,n -\t 

► J v • v V 


VjI tugi. drop uccqs 

n 1. - s 


\ 

\ % 


To tal 
Voltage 


2) Far an el Circuit 


&no Total Carrollt Kelt ^ 

Refer U 1 

stone? 


dror across j - 
R 2 R 3 J 


Total Voltage 


dal eolation$- 

ihe Resistance R = 

Total Current - I = ^ 



/ arc 


*■*< ti'-t. 


3) Series Parallel Combination, 


S.IIo Total Total 1% Hg 1 lig 1 
lie si Current 


Cal cul" t i_on; 

Total Current = E/B 

3 c Precautions!*- (1) Connect correctly as pur the die gram 
(2"» Uo notb^np lonsn connoccioiis (*$) Bo not droll the 
battery Tor long tdao# 

9. Qucstdcna for r^alue + ’onp: (1) ..tot in a . -t' -'n oi **cult 1 
(1) 'JLiat is l parol, .y circuit 1 (fl; now the v .l^rtcr 
and atimiei. .i* / cc nn : o c ed ? 

JTK InTercricss? (3) P^p-ri ir M its in 

byil.K. Da- 1 ai (2) C„ .And ). C. 

Therein 


id ect i .1 <v l xii-* \ hr o ''ing 
Fun da rental r by iLL» 




ioo n. 


SERIES CIRCUIT 


•©- 


I00XL 


100 -n. 


/ A )- 


FIG 4. 1 


PARALLEL CIRCUIT 


,—^-j 100 .a 
| I-~— 


100-0- 




1 00 jx 


—»»| |m w m tf^ 1 Quvv. ..i» . . ^^^ i——I 

FIG 4.2 


SERIES-PARALLEL CIRCUIT 


lOOxi 



IOO Xl 


IOO Xl 




FIG 4-. 3 












Experiment Ho. 5 a 


1. Title of Experiment/practical 

Verification of Thermal Kelition with Calorimeter 

2 , Sped He Objectives : 

1) To study construction of calorimeter 
ii) To learn to connect calorimeter for verification 
iii) To be familiar with Heat & 'Electrical energy relation 
and problems/calculation, 

In tE)d_u,ctory information & roLvU d theory; 

Calorimeter is the device to measure heat in 
calories. Calorie is the unit ii' metric system for 
heat when one gramme of water increased (or decreased) 
to a temperature of 1*C, And one c ^ or i G is - equivalent 
to 0.24 joule i. e, watt second, British thermal unit is 
the heat required to raise (fall) the temperature of 
ohu pound of water to one °F, One B.Tn.Unit equals 
]f)55 joules/watt second. All the heating appliances 
work on heating effect of electric current, 
lom ment & mate rials? 

Calorimeter one d,c, source (Dry cells 6 Or cype = 

4 Nos,) 

thermometer, 0-360°C or as available, 

concocting leads, voltautui 0~7.5 v d,c. Ammeter 0-3Ad 

connecting leads = 12 Nos, 

Ci rcuit diagram (see diagrams attached) 
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Procedure s 

1 , study calorimeter stop by step# Outer container) 
inner vessel) heater element) terminals) Rubber busl 
water level, enclosure ;tc 0 
2* Connect calorimeter set up e s shnwn in the 

figure connect volt-ammeter and dry cells for 
6 volts d, c* Bush down bn.rmometor tnrough rubber 
bush hole with oil applied to thermometer for easy 
going. Keep the water to Ihc level, 

3, Put on supply and observe volt-*ammeter readings 
and watch time, 

4, Record observations and time. Stop after 5 minutes, 

' ‘ o 

and calculate joules by formulae Joules ~ I rt = 

X 

V.I k I. where as v = ipoli-d voltage I = current 

passed, t = timo Ln' seconds, 

<> 

5, Calculate calories = gms. sp. iijit, ( Tl-T2) oc 

X ** * 

■ where as gms wt. is th s tots 1 equiva^t weight 


of water imeloliir cone; 

* 

Sp. Hvj't = 1 for wat ;rq 


m v,rs and p rts, 

1. = Starting normal 


t 


12 = Temperature at coirm.Ulicn of 5 minutes, 

Now Voi.t. = 4’1847 X clouts and 

efficiency % - 4«JS47_x„..Qtlo IUr x 100 = 4,2 o 

volts, unpso Seconds ws 


jmp, 


ucsultt (4,1347 x calorics } are equ-il to applied 
(v.i. time) 


6, Repeat for 10 & 15 minut s of time. 





CIRCUIT DIAGRAM 
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Tabular record of .observation : 


1 Total wgt. 

1 water equi 
i valent 

' Volts 

i 

1 

1 Current 

i 

i 

t 

! Time 

t 

{ 

i 

' Temp- < Calo- ' Joules 1 

i &ra- i ries 1 ' 

i ture, t i i 

'CO. I ! 1 

i gam 
i400 

! 6 v 

1 

t 

t 

i 

* sec 

i 300 

i 

tit i 

t t t i 

lit i 


t 

t 

i sec 

tit > 


I 

i 

t 6 00 

«it t 


1 

t 

i sec 

'ii i 


1 

i 

? 900 

tii t 


Precautions ; 

1. Pill up the water to the level only. 

2. Do not apply excessive voltage. 

3. Watch the time minutely as well as temperature. 

4. Be aware of thennometer- it is glass & delicate. 
Questions for evaluation : 

1, What are the parts of calorimeter ? 

2, What is relation between heat and electrical energy? 

3, Joule is 1 rt times, while 4,1847 times of calorie, 

(True/False) 

4, Specific heat of water and metal containers is same 

(True/False) 

J, Thermal efficiency equals the ratio of calorie out¬ 
put to the joule input, (True/False) 

References : 

1. Examples in electrical calculations by Admiral! ty 

(England), 

2. Industrial electricity by Naddon & Gelmine (U.S.A.) 

3. Practical Electrical reference book, Odhams publi¬ 

cation (London). 
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-j ri Jk«JS 

Tltio of the exporiLfflont/pr - c li dicth ctlon nd 

Bectifi cation of Units in n ■*• Circuit* 

2. Specific Objectives* 

i) fo learn to connect ci » cm* ck tm* ©fitinuity or 
open circuit t ,-st 

ii) Jb loom to connect ru e*j»,ck snort circuit test, 1 

iii) lo leirn to connect irn **m ck a*rth fuilt tost. 

3. Introductory information tad - • 1 t d ta vry* j Thsr3An 
difiercnt typos of faults els l s ?y occur in * D.C. Gir 
Tho onon circuit fruit whleu } occur due to loose co 
or by br ak in the conductor* 

[_ to Th- short circuit fault wni ch may occur duu/faUui 

of insulation of conductor* 

The earth fault in whi *u on* of tn.* b re wires ®a 
touch the body of the .poll asm * 

Duo to the ibovo faulos uln woiid.ru, of thu applia 
in the circuit may stop. In c rn of -rth fnilt the 
appli in co gives shock* 

4* Equipment and material. 

i) 6 volt battery -Humour 


ii) 6 volt lamp - » 

iii) 6 volt bell - 11 

iv) Bell push - 11 

v) Multimeter - " 

vi) rfiro Pieces « 5 '» 



Circuit diagrams, ilea die grams attached. 

Procedure % (a) Connect battery, bell push, lamp 

and bell with wire as shown in figure 5 hi 
Operate the bell push and observe the working. 

Here if the lamp is dark the- wiring is open and if 
the lamp is dim the wiring is O.K. and the bell 
rings, 

(b) connect battery? bell push, lamp and bell, 
with wire as shown in tho figure 5 b.2* 

(2) hear operate the bell push and observe the working. 
If the lamp is bright wincing is,/short. 

(3) Connect battery, bell push, lamp and the bell with 
wire as shown in the figure number 5b.3. Here 
operate the bell pusch and observe che working. 

Here if the lamp is dirk .insulation is O.K. and 
if the lamp is bright the insultation has failed* 
Tabular Record?- (Refer figures) 


S.No. 

Test 

Lamp 

Boll 



1 * 

Open circuit 

d irk 

does 

not 

work 

2 , 

Short circuit 

brij.it 

does 

not 

work 

3, 

Grounding 

bri Jit 

do os 

not 

work 


Precautions?- (a) Do not keep lose connections, 
(b) leakage causes shocks and dangers. Always 
maintain high grade of insulations. 
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9, Questions for ovalu*\tioni- 

i) What do you incrm by opvii 

circlet fault ? ml Vi.v it. nrars ? 
ii) What do you m on ,* f . nt rt circuit 
fault ? ind why it «u*u-rr. V 
ill) What do you ahn by z th circuit fault ? 

and why it occurs ? 

ID* Roforoncas*- (i) HEL jot rl c* 1 r*., ,rlnj; with worked 

uxamplos by S»L* Upp'fL. 

(ii) Experiments in il tinglrt *:rlng by M• K»Dat. 



FIG 5b.2 



LAMP DARK THEN INSULATION 
IS O.K. 

IF LAMP IS BRIGHT IN CASE 
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, ^xp eriment JJo*_6 

-> i 

i 

Title of E xp erimont/Practica l 

Provo Kirchhoff 1 s Laws with, star and Delta 
Equivalent connections. 

Specific Objectives? 

1* To learn to prove Kirchhoi a r s current law by star 
equivalent circuit. 

2, To learn to prove KircnhoTT Voltage law by Delta 
equivalent circuit, 

3. To bo familiar with simole wheat stone bridge circuit 

to calculate unknown resistance. 

\ 

Introductory Information and D eleted Theory ? 

, C: 

Kirchholf 1 s ’'first law i»e., current law states that 
current flowing towards th 3 Junction is -qual to the current 
flowing away from junction. Hebraic sum of currents 
from all sides of junction is zero. The second law i.o. 
voltage law, states that tne algebraic sum of voltages in 
a not work is zero. Applied voltage equals sum of voltage 
drops at individual resistors in line. The laws help to 
solve net work problems in or:ctice and finding unknown 
resistance by Post Office box, slide wire bridge, wheat 
stone bridge, Bridge Megger, ■'ll based on Kirchhoff* s laws. 
Ed uinmsnt & Materials* 

1, Vi trio us/carbon clay resistors = ID ohm/ lOw, 20 Ohm/10 w ? 
50 Ohm/10 w, 



3 n 


fa 


2, Galvanome ter K f fiArO~lJQ ~ X Ona/1* w, 

3, Ammeter dc, 0-14, = 2 iJj'i V< 1 tic. t „ rs do* 0-7,5 Vblti 

4* imtiietcr dc,0~0.5,A =2 i r. u i:noctiii;, XiUL*s=d5 Nos 

5, Slide wire bridge, (Ofcn„r bridge if vdliblo), 

6. Dry cells 6 G type ~ 4 ilj s 
Circuit diagram*- (Sjj diagrams 


L in 


Procedure* 

1, Connect setup for stir can notion oquitalent circuil 
as shown in figure 6,1, 

2. Observe and record AmrruL.r readings* 

Recorded result shows that current in hh ohm 
resister is/vlOSA, wnicn is the sum nf current in 
R2D Ohm i,o, 0-r035A &, I in R id Ohm i,c # *\07A, ani 
0.07A, 0*035 A-O,id 5=0 uap.iv 


3. 

4, 


5, 


Umnoct sot up of doin’, equivalent circuit ish 
shown in figure 6,2 

ObservG and record velcmdur readings# 

Recorded result shows th c ppli jd voltage 6 V is the 

sum of voltage drops 4 T at 20 Ohm a nd 2 v it 10 Ob* 

R 4 nd sum of voltagj la iXita not work as por direc 
of<urrent is zero. i.j. *7 _ 4 V „gV ^ %at 

Connect slide wire bridge with galvmomoter. known 

* / 

rosister and unknown roister X as shown In the 
figure 6,3 with two dry cj.1 s ,2l rent t. 
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6, Slide over contact strio <n resistmcts wire which is 
graduated on meter scale* hove until galvanometer 
indicates zero, 

7, Observe & record loft <& nght hand scales to the 
adjusted contact point (C.P,)* Assume left side scale 
is R j and right side sc..li is 

8, Calculate Resistance valuo cf unknown resistance'3? 


by equation ^ i- 


R2 R3 


RX = 


Record value of unknown resistance 1 X f 


9, Ropect 6,7 & 8 with mother unknown resistances, 

rr 

10, Study & observe construction of any one of the avail¬ 
able instruments listed below*-* 

(i) Bridge megger, (ii) lLc, de knob type \hoat stone 
bridge, or (iii) Post office box type bridge, 

(II) Draw a sketch/circuit diagram of any one of the 
available (i) Slide wire lildge, (ii) Wheat stone 
bridge, (iii) Post Of fie j Bex bridge, (iv) Bridge 
Megger, 



Tibular record of obsorvatL ins 


Current 50 Ohm 
Voltage resistance 

20 Ohm j ID Onm j Result 

resistance resist nec j 

- - i . -.. ... ,t. . . 

r 

Current * 

In STAR ’ 

equivalent I 

_i 

| y | lurrait flowing avny 

1 ! Ti'm Junction equals 

' { curruu Awing town] 

! { Juncti, n Algebraic 

Voltage ! 
in Delta J 
equivalent j 

i 

t 

1 _! 

1-■ —j* Sum "f VI t ig ;g in 

j j D..U not wu'k ns nor 

i 1 1m cti n vf current 

! } is 

! 1 

! ' 

- 1 — ‘ * — > > Mi ■' ..iiM *» ft ---- 


Re si stance j Resistance j Known i Termul.^ 

scale R 1 jseVLe R 2 j Hosi stnnc .-J equation 
-■- 1_ i Rn R-1 / R, 

r itsuit, er 

X Resistance 

I 1 

00 Ohm ! ! 

-!_!_i 



£ 

O 

LQ 


, 


40 Ohm i 

i 



20 Ohm 




JLtlCauci Ions 

L Connect circuit a s par di ^ „ c erectly. 

2. Galvanometer is very dalle- te & sensitive motor. 

cirri pn 11 - t ^ i 

■' 1 CUIT ent .-.niy. Bent apply more 

than milii-voits and a,v„r cirootl.;. 

3. Use mini ami]ore ms-do‘’-a u •„ 

IL - ’ Vury car awfully, 

4. Calculate the r^ult^ ..cutely. 













UNKNOWN 
RESISTANCE 
UNDER TE5 
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Questio ns for evaluation . 

1. what is Kirchhoff* s current law ? 

2. What is Kirchhoffs volt: -ci law ? 

3. How will you use slide wire bridge tc measure unknown 
resistance ? 

'4, Hot work problems in pr'-ccicu ar j solved by Kirchhoff 1 s 
laws. 

(True/ False) 

Ref e rone jst - 

1. Examples in electrical c'-lttulutions by Admirality 
(Briti sh) 

2. ELjctrical Technology by B.L, 'Theraja (Indian) 

3. D. C. Fundamentals by Duf (U. 3» a,) 
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to o rim on t jLjiJZ. 


1, Tit le cf the cxp.e iimJltArj jej 


iL are 


To study different tya ,3 . t iu*gxutic raite rials 
2, Specific Objectives 

Tu make the studonts famili* r with tftv differ nt typos 
of megnotic tutorials used IV r differ,nt purposes In 
various el-ctriced appli’nc^s and diffVivcu between 
their basic properties* 

3 « Introductory info mat i m nd itolitud t heory 

Different magnetic autjil.ls bvlng us. d in various 
electric devices can b; group, d 1 n under, 

i) Magnetic material s us., d for making pyrin inent magnM 
Tho magnetic materials us .d f >r this cl isa of 
magnets are goner illy abut st .1 chrvju stcML, 

1 

tungsten s‘teul and lifleunt f ill nice i*.e. 

alloy of aluminiinun, nlckle, c.n it, emper and 
iron in different prjju rti ,ns. Thus*, materials 
have largo coercivicy nd rot ntivity thus have 
large area of hyst ; rsis loop, 

ii) Magnetic materials %Sud for preparing ELoctroraagn3t 
Wrought iron and cist st*. 1 ^ 0 oierally used in 
case of electremag fcs* Thjs.„ materials have good 
retentivity but tnlr ce.rcivityis less as compare 
with the materials us^d for nuking permanent magnet 
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iii) Magnetic materials us, a for making transformer 

cores and armatures, Silicon sh^ot steel, Mumetal 
and Permalloy are th^ magnetic materials used for 
above purpose, rt'iiu -fc 1 and Permalloy aru very 

n 

costly materials, tn^ ufore silicon she t steel Is 
g aierally used, fa^so low loss materials having 
sm dl coercivity thus have small area of hystersis 
loop. 

Hysteresis loom - 

If we take an irjn pi^CL .uid m*. isur. its flux density 

(B) when it is oomplobel r duiugnetisid and further 

'measure flux density by increasing the values of 

magnetising force, the rJLi tion between these two 

quantities will bo she vn by curve O.A.C* This is called 

the magnetising curve. If the magnetising force is 

reduced flux density follows curve C.D*, which shows 

that flux density does not reduce be zero when 

magnetising forc-^ has been reduced to zero. Flux 

density O.D. corresponding tr zero value of magnetising 

force is called reman ant flux density. Magnetising 

force O.E. is required to reduce the flux density to 

zero is called coercive f^rce. Proceeding in a similar 

manner i.e. increasing the magnetising force in steps 

end then decreasing it fcj zero and again increasing in 

reverse direction, the closed curve CDEFG will be traced. 

This is known as hysteresis loop for the material 

(fig. 7.1) 
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/_Joule s 


Area of hysteresis loup repNSjits th- wirk done 
during a complete cycle j , ngn^tUrii* n Hystresis lo ss 
for one complete cycle oqU Is th, ,roa • f hysteresis 
loop in [_ /unit v»1Luigq of ttu autariU. 

1 Peak Value of cugnjcisiv n fire. Ha - 

6 


L path length 


N, = So. of turns it irin «ii 
I = Currant in .^aps in tn, ,> in a il 


I* = Elux 



in rut.ns 


Hm £ I -(1) 


Incluced eiin j ( 


in ssircu cal, V2--4.44 



Volts 


where 


(r.M, s. value) 


f- Frequency of supply 


Bm - Peak value j, flux density in th, core 
Bm £ V2 -(2) 

To obtain b-H curve we „i.Ju use n’ .quntl m 1 u n d 2. 
RHationship botween B « h is 

B = 1)11 ^ u= earacbillty of material 
See figure 7.2. 'cached 








N imc c f Magnet! c 
Materials 


Th ei r us 


P rep o rti o s 


Hystersi s 
loop area 


Cobalt stool, Tungsten 

Ste> 1, c | a roin o s teel \ 
Alin co 7 


Th o s e me t j m i s 
are used f3r 
m aid n g p o on. 'ua<. .n t 
magnets. 


Wrought iron, 
ca st s 1 0 el 


Those mat on. 'Is 
are used fsr 
making electro¬ 
magnet s = 


Silicon stclL, 
4uiaetal, 
^eruallo y 


These mat -‘dais 
are used for 
making transfor- 
mer cares ind 
ai iat urs. 


These miteiiels 
hav l^rge 
co - r ci vi t y 
and ret nativity 

These materials 
h xve gcr d 
r jtenti v± ty 
but their 
co erci vi ty i s 
small as com¬ 
pared to 
permanent 
magnet s. 

These materials 
have small 
co erci vi ty» 


question si¬ 
lo What is the difference b jicvum -,n electromagnet and 
permanent magent ? 


2. What mat .-rials are usod for a* king transformer cores 


3 0 What do you unsderstnnd byiiystersis loss';? 

4. How Hystersi s loss Is reduced in case of electrical 
machines ? 


Area is 
large 


Area is 
smaller 


Area is 
very 
small. 


5. Explain the different cl is sail cations of magnetic materials ? 



i« . & ti,}., i£,_ sm3.ii.ti.rn 


±Ll£liS^l 


T pramru nn SUctr^' w'* 1 J* source, 

2. Js^flc^]y^tiV£|| 

i) ie prepare an Blcctr* -?,n r*. o* * j * s urce 
ii) To sue HifiUctir. 11 n -s *f 1 r,i\’ irn filings, 

ill) T, to at thj p--l*rlty 
iv) T~ ch-ng^ the p ,1’irlty 


3. Int ^.dugte ry la JL 




Wien over a pi», c-> r a ft t *• 
current carrying o.iX, *,v»jU a, 
tho piece of iron boon.,*;* in a 
polarity of electro, j j ♦ <*, ngij. T In case of 

G* source where as it do-.s n-t c, . n** in case when 


1 ,s i 1 e <J in i 
irni an 1 in it and 

hr ,, m'Ij i* lh j 


D. G a source is used, 
jut 

ni 

ergs* 


p - &L. „ , 

’ u r 


'//here 


4 . 


F Lines of force in dlrg 
F< nunbor of turns 

F < 3t ^ngth rf ths curtiii •■ u, _,p_ rvS . 

F^rudius of tho r oil l. i o..s 
r 

Jlte M-M Mat nr-I aj a 
lo s * copper wire 
2 6 Lethriod paper 

3 * Uoitvdth nut & washer 


1* * i o» v'i *• (j « 

1 i i C 
i o 
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bolt 


4, 

Sipire sleeve 

1 Piece 

5, 

Leid acid battnry 

ov. 

6 , 

map ere Meter 

ii# C. type 0~5 

7. 

P.V.C. wire 

7/22 

8 . 

Iron filings 


9* 

V a liable resistance 

5 .j p s 250 V 

3D. 

Pencil, gum etc. 


Circuit diagram 


See 

'the diagram attached 


Procedure 



1. Insulate the bolt with tlu aolp uf lethriod paper 

2, Wind 1 coilX 1 over insulated/ with the help of 
winding wire in clockwise direction giving App. 

]£0 turns, 

3* Connect the D#C. source, 'Afflpsr© meter nd variable 
real ranee as indicated in circuit diagram and pass 
currentthro ugh 1 the coil* 

4, Test the polarity of electro gnat usoing magnetic 
needle. 

5, Reverse the diroction of current, apiin test the 
polarity. It will be obsjrv^d that by 1 reversing the 
direction of cur cent polarity of eloctomagnot is also 
changed. 

6 , Me asurethe attraction pjinc by using a ; small 
piece of iron 
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7. Now increase the number 4' i*urns 1 edl Y 1 keeping 

» 

current the sumo, measure U . ttaictim points 
when number of turns is in-cx s. d itr,r.c*ion 
point is in creased obsorv . eh ng s in .tan, tic 
field produced in each cts.* Of pi dug rd-jCo <'f 
paper on electromagnet and sunnklin ' iron .filing 
on it. 

7. Tabular Record of observations. 


No. of Turns 'Current 4Attraction 
' 'point 

u 1 

i \ 

i i 

i i 

i i 

t ! 

, \ I 

l 

t \ 

1 1 

l 1 

t 0 I 

_I_1_ 

Coil X 


____ R _ 

ipol irityl clarity » 11 ice a 
'at X 1 t 1 when ' piece of 

' ‘direction 1 paper over 

' curr.nt 1 olectro- 

f 'is reversed magnet& 

1 1 1 spriddo 

1 1 1 iron filin 0 

1 1 ' over it 

1 ' 1 observe 

' 1 1 change In 

! ' f magnetic 

! 1 1 a old in 

1 1 otichcisa 

' 1 1 


Coil I 

8* Precautions 

1* Bolt should be properly insul tod 

2. There should be no twist or lank in winding wire. 

3. Do not keep magnetic needle t,jc close ta th- j polo 
while testing polarity, 
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4. Inorusu tin currant in tin c.al gndu-lly :nd 

I 

electromagnet must be pliod on a level surfice. 

5* Die rjsistance Introduced sIiulLc bo maximum at the 
bogining to limit the cur emit nd it should bo 
gradually reduced to pass required current though the 
coil. 

\ 

o. Questions for evaluation 

1. '//hit hippens when the dir j chi -n of current in coil 
is rev rsod ? 

2. Jhat is th ; effect on attraction point when tht 
current in the coil is in ere s-.d ? 

3* WhAt is the effect on attraction point when number 

"of turns in the coil are mcra^d. 

4. Why magnetism is procducei m c pi^ce >f iron kept 

in side a current carrying coil ? 

* 

6. Why th polnity of an jljcfcrmagnet ch ngos when 
v. J. siurc., is used. 


10* Refnncess 

Electric domestic appliances by Bhatia, 
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foporimont jkiuJ. 

1. Title or 

To study the application of $L,ctamgnjt in the case Q 
an i£Lectric boll or relay 

1 

2. Spool fie Objectives 

To observe- diffornnt parts of m Jeetric bJLl/Rolay 
and to study the role of electro,..ign*„t in ■ ration 
of electric bell/Relay. 

3 * Intro duct any Information end _i\<L Jl d thee rv 

KLectiic bell is a common electrical appliance used 
in offices, Guest Houses, H'tjls n;d in domestic 
buildings. It is oonmanly us el o cell it c indicts. 
Electric bell has mainl} 1 " following parts. 

1* Hasp plate -* It is made of d.lu.litu md other parts 
are fitted on it, ' 

2 * Kgj,ngtic- colls „ - These cjiln , r, wiund on coil 
formers using S, & copper wire - and these are 
connected in such a way sj is tv produce different 
poles (North & South) in iron picc s placed at 
^the centres of coil format's md those ii\,n pieces 

r f 

are connected using on iron strip as shown in figure, 
3, ,ij’inature_and striker - .nature is cam acted to soft* 
iron core by means eel soring. The di stance 
between iron core and arnatur. can be adjusted by 
mens of adjusting screws. Striker is attached to 


of 
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armture Sound is produce! when striker 
strikes th. gmg, 

4. £ mg - It is sn’ill cyclj bell shaped cup made up of 

stool fitt <1 m biso plUj by iacans of iron strip* 
w hm push button is press j 1 th. current conpluts its 
circuit through ckLls, irv.tun aid \1 justing screw 
m • $ ft irm c'/Tu is xii/Uiio ,ti sod in! it attracts 
electromagnet nrn'*t.ur« tovnrls th - pel s >f ■. L. . 1 uni striker 

strikes the ging, When tin in ture is pulled by 
Jl ct inp.net wlectric circuit breaks uiJ aMature 
returns b its r riginul a»si.ci n, \giin ciruuit is 
0 jnUt i, mnturj is it traced by olectruiagnut 
striker strikes te ^bis pre c-ss is repeated 

an 1 b-11 pr-luces sound. 

i 

Buzzer * Jho o ns t ruction f buzzer is si nil - r to an 

,1 ctric bell* It contains n- i ng m.' striker. 

.riPtuiu strikes the pd.es uT produce & unci, 

4« lficjUl P j leU j jjjij MdikeHi« 

a) 1, iii .cbrlc boll . 

2* Push button switch 

3. Connecting loads 

a 

4. Jcruw 1 river 

b) D.C. t ,r starter 

5. Circuit digram See diagram stacked 
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6. PiocfeduiM- 

A) l Op on t ho electric boll wifcn a .Ip * f sc r w Mvor and 

identify different parts* 

2. Connect electric boll as p*** circuit d'lgr'tf and 
observe its working by pr^ssiu,, push button, 

B) Study thj application and functi mini of ,1. ctromagnetic 
relay in D. C, motor-start or. 


7, Tabular Record cf obsorvati ins i 

i) Wotv- lown diffront parts )f -n electric b^ll, 
ii) List the various materials utilised fir construction 
of an electric bell, 

8, Precautions * 

1, dl the connections should be ci^ht, 

2, Check that the bell push is in working .order, 

3, Adjust the adjusting screw and be sur^ that it is 

i 

touching the armature, 

[_ coil ’ 4 * ^e continuity of magneticusin n i tost lamp, 
5, Tost that iron core is properly insulate, 

i 

9, Questions for evaluation $ 

1, What is the principle of an electric boll/relay ? 

2, List out various parts of electric bell, 

j 

3, Wane the materials out of which the following 
parts of electric be?l are made- 

a) Gang 

b) armature 






«TIC COIL 


^ t '*' 1 *|' f t i \ 1 nt Jr® fj 

( * ( \) i Am 

VI vI * *W » ’v* * 


jHIW 






wW C.».««^««-.-.>- *'***"“ 



d) Base Plate 

e) Magnetic core, 

f) Winding wire 

4, Draw a neat sketch of electric be^l, 

5, What is the difference between ‘n electric bell 
and buzzer. 

6, What are the applications )f -n aectric boll. 
10 i Reforancest- 

iSLeCtricnl domestic appliances by Bhatia, 
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To study tho constructional ljtilnof a transformer* 

2, Spe cific Objectives 

i) To knjw. illfforont typos if fc i* nsf Fours, 
ii ) To 31 si.i in ti o a si n*$lw ph i a . «* , n$ $ ; ri ** r * 
iilf To asscmblc transforu,;r a 1 i,q,i 14 s* 
i\) h know the ..*othoJ of win din,. yriunry and secondary 
coils* 

c. J& iiradas&t^ l^JSuux* 

1 transformer is 1 static ! v* cn , Thera or. no 
intating parts in it, 

,l transformer is no n sally as.,. P r eh angina a given 
voltage to another magnitude rifch ut chinking the 

frequency, ’Mutual induction’ is ti./ principle of 
transformer* 


N1 

Primary turns 

N2 

Socondary tarns 

E 1 

Primary. M£ 

ii g 

Secondary iif 


Primary current 

1 2 

Secondary current 
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Bnf. Curre nt and turns ritio 
N i = E i = I i 



Bnf aquation oft ransformar 
B 1 = 4 Kf 0 max f N 

K 2 = 4 Kf/ 0 max f N g 

Where Kf is form factor (ihr sinusoidal wive Kf-l.il) 
0 max is maximum flux 
f is frequency. 

There or, three types of trust rmers* 

1. Ore type 

2. Shell type 

3. Kerry type 

The transformer cure is ass .muled together as 

shown* 

Low voltage windings are ol Oo<■ nearer to the core# 

The coils are wound >n ■. X;rmer using a coil 
win ttng machine. 

4. Equipment and Materlalei, 

1. Transformer of suitable ratings 230V/12V/6Y 

2. Screw Driwer 

3. Test Lamp 

4# Cutting pliers 



** u 


5 * Vc 1 taa few P 0-3(30 v 
6, iionutcr 0-15 * 

7* Cnn ct r 

8 , 4 Loctrid*m Kni fu 

9. Insulati n tape 

jf. Stmhr J Wirt. , 
11. Sc do 


5. Circuit Eingr.aMi 5>,r 11 < r <, 


¥ 

*c* 




6. iffijatiafaj 


1. Connect tho tnnsf .rn> r i,; vn in U*, circuit to 

2. Giv, supply fr hi da v 1t, v :i :i; r^a pi the 
voltv, *n L‘*v voltv , ,*i , 

3. EtLsimntl v th. stimpin/n at ,: ni„v* 


4. 


5. 


6. 


Mc^surw the Sinensi ns r * 4 . at* jv^in/s* 

Identify tho HV and LV vl.i >iu f a urine ’ test lamp. 
Note the details if insul it!.. je t.rt Us used 
List out the* ijntori.nl ‘in 1 n .« rj ( <4 r a » clflcitiofl: 
Chock the r augos *»f the i!V aid LV wiaUn,:s using 


a S.W.G, 


7. C unt tho number nf turns n\ iin ;ry >nl 
secondary sides. 

7• Record of Observations \ 

1* Voltage on HV side 
2, Voltage -n LV side 
3* KV.* 




SHELL TYPE 


P\G- \0.2. 





























U.S.T STAMPINGS 


FIG 10-4- 



O O 

~ U&l STAMPINGS 

FIG 10-5 



E &.} STAMPINGS 

■ PIG 10-6 





4. Dimensions nf the stampings 

5. Number oft urns on HV side 
Number of turns on LV side 

7. Gauge number of winding on HV si do 

8. Gauge number jf winding on LV side 

9. Insulation details* 

P recautions 

1* Note all particulars uf the transformer before 
dismant ling 

2* Use proper tools for proper job. 

3. Do not damage the insulation material. 

4. Do not be in haste while dismantling the transform' 

5. Do not damage the insulation of the stampings 
while handling. 

Questions for Evaluation 

1. What is the function of a transformer ? 

2. What is emf equation of a transformer ? 

3. What is the relationship between turns, voltage 
and current ? 

4. How many types of transformers are there ? 

5. Why LV winding is arranged nearer to the core ? 

6. V/hat are the insulating moteriols used in a 

* 

transformer ? 

7. Give a detailed account oi 1 dismantling cf the 
transformer ? 

V. 

. References* 

ELectrical motor rewinding and ro P arr.>y Anwani 
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Bxperlment 11 

» 

1* Title of Experiment 

To wind a single phase transformer fc r a giv^n 
design. 

! 

2. Specific Objectives 

i) To understand tho construction cf a transformer, 

ii) To know about the core, conductor and jnsulationg 

C 

materials used in a transit)/..u.r, 

iii) To dismantle the given trm■;To tth r. 

iv) To test the given transferor. 

v) To repair the given trmrsfo 

vi) To rewind the given transform, 

vii) To wind a new transformer. 

3 a Introd uctory Information and r ,£L ' L> d c heory 

1. Transformer is a static d>vic,* 

2. The losses in a transformer i< \ L $^ th ;n in 
case of a rotating machine, 

3 . Transformer works on thu pri'Wdr.U of mutual, 
induction 

4. transformer is of three typ^s 

1* Go r e t yp q 

2. Shell type^ 

r 

3. Berry type 
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5. Transformer has the following pr rts 
1 * Coro stampings 

2* Primary and secondary windings 
3. Insulating material 
4„ Mi s coll an eo Us items 

6. The following is the preferred sequence ©f 
co r o fo rmat ion. 

1, Hound 

2, Square 

3, Hoctangular 

7. The coro is made of sped il typ^s of 
transformer stool. 

DMol un Ha f A 
Primary voltage 230 v 
Secondary voltage I 45 v 
Secondary voltage'll 1*8 v 

jam mm 

<r 

45v uc 3A = 135 VI 
1.3 v x 5* 5A = 10 VA 
Total Voltnnper© ........... -145 VA 

Q M S. P-O f . 7© ,l t 

Primary winding 23® x 4 = 9 20 Turns N-^ 
Secondary winding I 45 x 4 * 130 Turns Ng^ 
Secondary winding II 1*8 x 4 ^7*2 Turns Ngg 


<0 
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Guage No. of wire 

Primary winding - 23 SWG Sup j r cradled copper wire. 
Secondary winding X - 17 £>WG - JfauLlo silk covered* 
Secondary winding II~ 15- SWC ~ Jbiitln silk .covered. 

Co ur rents 
Primary current 

assuming 92$ efficiency 0,0 i A reports 
Idndow area 1.58 sq. inch {i); urovidad for Insulation) 
Width of the tenguo of the cor.. Xn/16 inch* 

Thickness of each stamping 0.014 inch 
Number of stampings required 13 J 
bobbin si 20 i»» x 2 ^ n 
Type of stampings U x T #r .i tk I 
4* Equipment & Mato&a] ? 

1 . U & Tor B & I shaped transformer stampings cf suitable 
dimensions (Thngue width 11 /It) inch 

thickness 0.014 inch) Approx. 150 Nos. 

2 . Sup or Enamelled ccppor wir^ oVG 33 

3. Double silk covered or doubU 
cotton covered wire SWG-lMad 15 , 

4. bobbin si ze i 11 x 2 | n . 

3. Sapire cloth, 

Leatheroid 
7* Pressphpin. 

8 * Mica sheets 

9. Dr. Beck insulating varnish. 
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10 * Empire si gov os 

11. Bolts -nd nuts of sultablj size. 

12. Coil win ding machine 

13. Casket shellac (Ail* drying) 

14. Soldering iron 

15. Soldering lead 

16 . Soldering flux. 

5. Circuit Diagram t See diagrams attached 

6, iro codure 

1. Prepare tho bobbin (l ,J x2g M ). 

2. Insert .a piece of wood to support the bobbin 
from inside, 

3. ELx the bobbin on the coil winding machine. 

4. Insulate tho bobbin using proper Insulation. 

5. Wind high voltage winding nearer to th ; core, 
(since it is a small transformer). The 
primary winding •should have 93D turn of 

23 SWG super enamelled copper wire. 

6. Use insulating paper after 3 or 4 layer’s. 

7. After finishing the primary winding take the 
loads out and insulate the primary winding 
properly, 

8. Now take 17 SWG BSC wire and wind ISO turns 
and take out the leads through the bobbin. 



9. 


j± i 'md wind 


Similarly t alee 15 SWG, Did 
8 turns and taka out the 1 j uJu through the 
"bobbin. 

10, Taka out ttw bobbin from tn j coil winding 
machine. 

11, Take out the wooden support mb test th~ 
coils using a series test 1 am io r short 

‘t , 

and open circuits, 

12, Now take the U and T stamp!n r, - r nd st irt 
inserting U stamping from 1„ ft, T st imping 
from right side. Now insert U st imping from 
right and T stamping from left. Cantina- ‘ 
inserting the stampings fr>m left and right 
alt ernatively. 

13, While inserting 133 stampings, align the 
holes properly. 

\ ¥ 

14, Now Insert th^ bolts through tin holes and 
the screws tight. 

15, Tost the transformer in tnj ±\Hawing ardor using 
test lamp. 

1. Series lamp test 

2. Ground test 

3. Short circuit test. 
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16 , Make sure chat there are no faults. 

17. Now connect the primary winding to the supply (23ov). 
B. Measure the voltage on the secondary side 

(45 volt winding at 1.8 v windows). 

19. Varnish the transformer and bak^ it. 

20, Now that ransformor can be loaded. 

7 , Tabular Record of Qbserv-ations 

1. Dimensions of the stamping % ..... 


• 2, Primary turns * 

3, Primary 3WG No, t 

4, Secondary (X) turns s 

6, Secondary (X) SWG No. t 

6, Second'-'.ry (IX) turns % 

7, Secondary (XI) SWG No. t 

8, Bobbin dimensions * 


9. Primary voltage (designed) i ..... 

10. Primary voltage (Measured) s 

11. Secondary (I) -voltage (designed) , 

12. Secondary (I) voltage (measured)', 

13. Secondary (II) valtage(designed) , 

14. Secondary (11$voltage (measured). 

15. primary current on ncuload,...... 

16. Primary current on full load.,,., 

17. Secondary(I) current on full lo id. 

38. Secondary(II) currant on full load 

19. Losses on no load! ^measured) .... 

Losses recorded when secondary 
is short circuited, • 
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8* Precattions 

L Handle the stampings carefully. Insulati in should 
not ho damaged. 

2. Handle the wires carefully* 3a e rtful about the 
enamel insulation on the copper 'dre* 

3. Avoid kinks and knowts while hindling the wire, 

4. Wind ci rofully-and arrange th i L ’.yirs na»t, 

i 

5. Provide insulation paper for Nj ry o layers ef winding, 

i 

6. Do not forget insulation between palmary and 
secondary windings, 

7. While taking out leads through bobbin de not 
damage it,' 

i i ■ 

8. Insert the stampings with gmt c n. 

1 ► 

9. Do not forgot to insert U and 1 sl/udngs 

i 

alternativay from right and 1 alt side, 

* 

3D. Do not connect the transformer zh supply until 

all preliminary tests are co<ttpl ,6„d, 

9 * Hue.stlon s_fo.r evaluation 
* ■* ♦ ■ * 

1. What is the function of a traasf*rn.tr ? 

h * 

2. What is th*. prlnd.pla of a transformer ? 

. ‘ » ' 

3. What ary tho guagos o.f wlr-js usta for different 
1 , * <. • 

windings ? 

4. What is the omf equation of a transformer ? 

5. What is tho relation between turns voltages and 

t I ■ 


current ? 



FIG 11.1. U &T 



FIG 11.2. E&I 

TRANSFORMER STAMPINGS ASSEMBLY 





BOBBIN 



FIG 11.3 



PRIMARY WINDING 

230v 



■» C 


_ SEC. WINDING 
45v 

—»1.8 v 


FIG 11.5 


45V 1.8V 

• • • •'! TERMINAL 
230 v BOX 

AS 4S 


FIG 11.6 


230 V 



VO LTAG ETESTfNG 

FIG 11.7 

* 
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6„ Explain ttu procedure of winding , transformer , 
7. Explain the procedure of inserting th> stampings. 

10. References 

A Textbook of KLectrical SaginoGrin^ by B.L, The raja. 



Experiment No. JL2 


1*' Title of Experiment 

To study rotating magnetic Had using i throe phase 
induction motor* 

i i 

2. Specific Objectiv es 

i) To get a clear concept u i\ tating magnetic field, 

ii) To connect a throe phis, induction m tor using a 
three phase auto-tr ms former, 

iii) To use a three phase induct!, n inutjr. 

3. Mn^ry Infopnitj.in , -M. J UaM J& 22 rv, 

Thr o phase indaction imtn' is ;i very widely used 
m:itor. Induction motor w;rks m the principle of 
mutual induction. 

An induction motor his a stator and rotor 
separated by an air of gap as shown in the figure N#.12.1 


When a three phase vilt'ac. is applied to the 
three phase stator winding of induction motor a 
rotating magnetic a old is set u p . 

Ihroe coils arc locate! with their axes spaced 
120 apartr These coils carry three phase currents. 

(fig 12.2.) 
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Rjtiting magnetic field s'is on equivalent system 
f pole pairs rotating at synchronous speed. 

(fig 12*3 ) 

There are n-/ salient pol^s but the poles are 
1 f.rr.iodl Ih..sc polos ar j f fictitious 1 and they 
rotate it synchronous spjjd. 

4 . 

1 , A throe phase induction i,x tor. 

440V, 3ph, 50Hz, HP j r Jiif or 5HP 

2. A three phase autotransHrmor. 

440V, 60Hz, 3ph, suit iblv £: r the motor* 

3 . • ifiii.i et or 0“ 16A 

4. Voltmeter 0-600V 

5. Connecting wires 

6. ^L rc uAt &a£&am 

See fig 12.4 attached. 

C. Pj o g ^ l U XS 

i) C nnect the given three pH se induction-motor 
using a three phase nut.,-transformer as shown# 

p 

ii) Take rut the rotor fro a the motor, 

iii) Place a drawing sheet jn one side of the motor 
(in place of the end shield)* 
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iv) Ipply 5 or 10 percent v.ltrg. using tiK iuto- 
transformer. 

v) Sprinkle* iron filings m ih driving she it, 

vi) Observe the format! f ir n filings* 

vii) increase the voltug* slowly .n 3 observe the 
iron filings, 

7. Record of observations 

i) Record thj patt rn of tu filings, 

ii) Note the change in sp . s th viltag... i s 
increased. 


8, Precautions 

i) Make sure that the iut>trrnsfiraer painter is at 
zoro position before snitching m the supply, 

ii) Ih not apply more thin X c r 30 per cent of the 
rated voltage. 


iii) Use proper vLr s. 


iv) Make all connections bight, 

v) Got connections checks before giving supply. 


9 * tl nn • - 

i) What is a rotating magnetic field 
ii) Why there is no rotating urgnetic 
of DC nn chines ? 


? 

field in case 



m gap 



fw~ 


m$ of 


. . COIL 

t,.‘ * 


AXIS OF COIL B 



BASIC.ROTATING 
MACHINE 

FIG 12.1 


3Ph STARTER WINDING PRODUCING RMF 

FIG 12.2 




FIG 12 A 
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iii) What happens if rate! v ilta; ^ is applied to the 
stator without rotor iu p, sition ? 
lv) Draw tho pattern of inn filings, 
v) What is the relationship between the speed of 
the BMP and ipplied v;lLag t ? 

li). fl efort.nee 

-’*■ tuxtbo >k )f 31 ectricil dijinuring by B.L. Thera ja. 




toorlTaont No t ph 

1. Ti tI_.^.,r_toorlmont/P ri otl chU 

T) study tho sinusoidal wiv„ fc rm through a C.R.O. 
and t- determine amplitude and frequency. 

2. Specific Objoctivoss - 

i) lk know the typo and n^tum. of wave form* 
ii) 1' distinguish between a a. C, and D*C* signal, 
ill) T-* ..leisure the repetitive rate (frequency) & 
t know the amplitude (naxLmum & Minimum) 

iv) £) know th s periodicity ;f sinusoidal singnl. 

v) To un K-rst md t ho termss R.M, S* value, average 
value, and form factor by . ctual meisurement. 

vi) 1 study the ch:ingo oC jut put signal by connecting 
R,L & C separately. 

3. IMrA te . I h fi) yuafo .in . Related lb eery 

in *. C. v.-ltago or current signal is generally 

sinusoidal' in mtur0 an3 is of periodic variety (i.e. 
ttu signal continues t-> bo ivputititivo at different 
tiifiws)» The signal is sii , L« be purely sinusoidal 
if it contains only the fun >mental frequency* A 
signal is sdd to contiin higher frequency components, 
/fundamental i* it contains terms of 2x , 3 ? 4 or 5 times 

fundamental frequency (fig 13.1 shows pure sinusoidal 
wave). 



I" f) fed* 




10 ti < M r * 4, 11 y 13 

■ - *1 n J *1 -I' fun 5 am on tnl 

frequency mil ois .vJ .1 »• < ■ pr) > !tc function of 


llu *;i 1 ^ »> * i‘ 4 -'' ! 

t/j - *k ‘-i nwt 1 


✓ *** « 

* a 


tim 


0* 


si gns&unui value HM’urr, at /l/2 


and 


pm. nt, *i *1 ‘1 C /!/ # 


5 *. 


minimum occur 

Th j sign fL tan 7 * 1 ?* it r H ”7'. 2 «■ * ^ IP 1 

(avrad « iB n ) If th/ $L*u 1 ontHns higher frequency 
terms, it 1 s a^vxxn-x ted d ? 

o - otHcri Suiwfc + *:i n Sin L'kinv^Sirs 3 wt+,n..,,, 

, **• * ' 11 w 1 


Whore oo is Hit, d-c- v«ru fun H wntnl frequency 
term, ora^ so con 1 hnrmni c t ,ru f, n 5 &» n an I so forth* 
such a signal is shown la flf# i$* 2 


r 

Tho average value (Tull mvj is lufin^ bv ^ e m S:ln ¥t ” 
and Is zero (Positive aril inactive part equal ft) r full 
wave)* Tho average (Half wave) is ilven 2 Sln w tdt 


~ 2 $m * Tho r»m* s, Vila., ia » dine 1 by 

rr iw 

f f[ f ^.J3in y wt,d ■= 4//3T 


I 


Tho frequency is defined oy ,u ropetiti ns made in 

lsoc (50 cycles/Sec or 50 h? Jr The rngul* r frequency 

is related by the angle in Siich the full wave complete 

thu period u:r~ 4.7T ( T is thu period) and W ~Etf -0{ 

T 



Tha wadi tube is th .* irtxi.au a 
c- se be. 


r mini quo value as the 


CBO (G'.th lo ray usd.ll so do) is device for 

■11 spliying the signals, On. the instrument, you 

■will fine terminals for input, ground and putput. 

^ jU alsv, find harizjnt. 1 : nd vertical adjustment 

* 

ter tiin ils,' with these, you c n reduce or expand the 
flnur. in horizontal as /;11 ls vertical directions. 

JSfl.y lny.ent and Material s . 
i) *. C. R.O. 

ii) u C, Supply b,ard flcce' with Autotransformer 
(Vni tauter, ammeter ln resistance, inductance 
uvJ capacitance with terdn 1 brought on the 
board) 

Oraph paper for recording vetv< ve wav ' form. 

Circuit Diagram See ctiigrm 13.3 attached. 


Clrs. ovdtch M, 

Cl 'Su switch 1 and ;a>v tin auto transformer to 
about 10/4 setting, open s^Uch (2) and (3) and connect 
v to U. Sec the display, measure voltage wa*e form 
by tailing out the display n i graph paper, close swi,tch 
2 ’.ftor switching off n in" thin connect B to TJ. 

i 

close M, See the display. Now switch off M and dose 
switch 3 and connect C ti U* Measure maximum anmplitude 
an.l frequency in all the three eases. 



Nov switch off M md inerts - ut^ sotting to 20% 

Gin so M r op eat ill thj pir cs rbovo in the sane manner, 
again close.M and set th. -«'h tip t) 40 > and than 
close M. Again repeat ill tiiv. parts. Please note 
that steps of closing th- .1 .in • nd othe r switches 
remain the same. 

Tabular record of observ vfcl \ng_ % 


Prec tution sy 

1. Please chock if suppl/ u v liable. 

2. keep switch M off b«f)r w ch connection is made, 

3. ^careful in making conu,ctluns. 

4. Please ensure that all coupe nomts in series and 
parallel are connect j 1 .s t hey should have bean, 

5. Measure the display )jf 0.K.0, very carefully. 

6. Take readings only when che instruments and C,R.O. 
his settled down. 

Questions for evalftationst- 

1. tet is the differonco uvtvoon a, c# and d. c. 
v .vg form' 5 

2. , -/hat is the basic difference between periodic 

and aperiodic signal? 

/ 

3. ,hat ie frequency ? £. w yin you ,unsure it ? 







. loo** y ° / 2iL b, 

I —© jm j_ 

l / CM/iF/ 

/ / / 
ammeter f t ' 

I / / 

I f f 


f 


/ / 


1 / 
/ ✓ 


(v)^»i VO LJ MET ER 


1 0* 


30gv A-C 


// 


**>*• rafUo *M-**1J 







4. J&xpl’iin the physical significance jf r.m.s. value 
if in n-c wavo form, 

i 

5. ft, you note a difference between the cases (a), 

(to), & (c), State why y u do/done t get the 

Ji fference, 

6. j/lnt is i third haiujaic, can yiu find out 3 
hum nlc content in your signal ? 

7. rfhy -Irr ym apply liffnvnt voltages through 
vtrims tap settings if '.n auto fransfomor, 

8. ,Jhy thr iverago value f full wwu is Zero and 
it is not fir th< hilf wave. 

9. Jh t is fona factor. Is this different for 
periuldc in ,1 aperiodic sign:1s, 

10, Cu.nent on ymr' observ.mlns. 

10. ft if ..rvncA;s>- 


1.0, ci rcui ts-Ki rchnor an 1 0- rcc ran. 
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Pro 4 uct % =s Vra Im Sin it Sin (Wt a 0 ) 

- Vn . i q ics 0 - a. s (2 wt - 0 5 

2 ^ ' 

i^'ln th.* average = mi i a c,.s 0 - Tfim iu cos 0 = VI cos 0 

2 _72 

p,,wu’. In c'iso ,f purj in lutctcn co (0 =9®) §nd power =0 
(cos 0 is the p. f. >f tho circuit). 

In case ' f capdcitaco tin current leads the 
ippli u 1 v.ltagvj by 'mgl. 0, a. . if V=Vm sin wt i =dm 

sin (wt +0 ) 'inn VI pr UicL = Vlu Im. ( cos 0 - cos u 

v 2 \ 

(2 wt + 0 ) ^gnin the iv.„r ^ p ;wor = Vm lrn< CoS 

2 

= VI c s 0. H ,wov r in c~s* < f pure. capacitance f - 90 < 

L 

v * ' an 1 P nnr is zor.»* Therefore, 

P ?v;,„r Is c^n suiied in R-L, d-C, R-l-C jerlofi circuits, 
luo t rvsistmcu i nly. In nMallel R-L, R-C, R-L-G circ 


power will be consume.!,only in resistive parts. The 


poet"' r di igram for nil 
I) Pure roi stance 
il) Puro Inductance 


tnj cisls are 'rawn below* 


V^IIl 





III) Puro Capicifcanco 



iv) R- si stance and Induct mco in V 



v) Resistance and capiciS -a cl in series. 
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b- Resistance, inductance ini cap* dtance in series. 



/\A*> U yr\K. w\ jj \/^ >V C 
tfJLck CJL/) ^0~ VIaA^ (. 


c 7 th c ruxvn. 


*K-J? 


-O-U(.\-jtt. 


IK 



y'tau Jp -U^-^a ViA j 


c&Cck.^ /A V^a. 

K. 





(U £b si s tan ce, inductance and capacitance of 100 

. 1H and fl.1 uF 


(2) Auto transformer Q-&30 V, $ Amps r 1 KVA 

(3) Voltmeter (0-330 Vi,C4, Ammeter (0-10 Amp A-C) 
and Wattmeter (0-5 KW) 
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Connect the ci rcut *3 snovn In the tLagram, Do 
not close switch M till wto check up of the 

circuit hr.s been mile by yon* Very th, Anrlac and 
set it up at 5C 7>. Connect ..ii*. resist .not as shown 
in Co,), close M 'ml tiki tM , -a : .in is of the line 
current (AjJ line volt 1 .^ V, circuit voltage V 
ml circuit current no’/ ovdltch o 1 1 l v i and connect 

the inductor as shovn in (b). Take the readings a 5 

before* Similarly connect tin capacitor after removing 
the inductor and take belli 1 ; Hepoftt this exorcise 
for ( d) CB-L in series), ( o) (B-C) In slides 0 

(f) (R-L-C) in soil os, Noe conn ct B &. L in parallel 

across 3-2. , Repeat the re dings is before. Do this 
exercise for steps in h, 1 n*. (JI) . 
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7) JabtiUr, record o f obsorv ihi pj_g£ 


S,No, Li Hu Vol- Lino Curr- Circuit 
tago VI ait A1 Volt 

V2 


Circuit Chuck of pugh 
Current the following 
^ 2 


1 


Vl 2 = R 


2 V* 2 -Lw 

1 -WIW - - I I !■ ^ I___ 

.... yi a = i/vc 

4 Vo/lg =(R 2 +L 2 W 2 ) f 


5 


6 


7 


p*»»* • 




v,/i 2 rzCrrWw“ 0 s ) 1 /?, 
Tg/l s = CR‘+ (LwJT^TVJ 

C WC ) 

~ -" 

In =v(i/rr+ 1 / 1 , w 2 ) ! 

(* 


8 


9 


1 2 = V(1/ W V + w 2 c 2 ) -1 4 

I 2 = V(l/R 2 +- y2c 2 ) V2 



I 0 sr V(1/R 2 +l/L 2 w 2 +w 2 c 3 )Va 



Then Draw Vector Ting rims is shown in theory. 


8 * £lx&tuttonas 

1) Do not close switch M till you have chocked up 
the complete circuit. 

2) Do not exceed the tip setting of auto transformer 
by more' than 5)j£ 

3) JLl voltmeters shoull bu connected in parallel 


-ini *11 ammeters in series. 
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4) »ll circuits in (a) to (j) shoul 1 b,. connected 
across 2*2. 

5) ITio instruments shoul' be of prop or rating, 

9) Questions f*r Evaluation* " 

1) what is power factor 

2) What is the value of p*f for a pure resistor, 
i n d u c to r an d cap a ci to r« 

3) Explain why there is no pow^r consumption in 
i series L-C or parallel L~C circuits* 

4) Why do you take current s the reference in 
series circubs and volt in parallel circuits. 

5) What do you mean lea line oi lagging phase 
angles of current with respect to voltage. 

6) Under what condition voltage across the inductor 

or capacitor in a series R-L-C may exceed the supply 
voltage, 

7. How can you improve or r-v uco the power factor in 
a series or parallel G. Circuits. 

8, Draw wave forms for l^hng an 1 lagging currents. 



Jr.w vector !i tgr .... Tor circuit consisting 
of LC in p *r ill el *-ii 1 jii s^ii^s with a resistance, 
•ill t r f^renen, you .dll o ko and why ? 

a»xp .lin why m auto tr mcii riser is employed in 
th circuit ii igrui <■ < 


ILfl r ,nc . &iz 


-t., 0 Circuits by Kirchner and 
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1* Tltlv of tooilradi_t/P.r.c ti.c n Jj- 

Impe lance calculations in u suruia nts on series, 
parallel and series parallel circuits. 


2. Specific Objectives; 

L To observe imp o lance of Julies circuits (R-l, 

R-C, RrL-C ) 

2. To observe impedance of p r llol circuits 
(R-L, R-C, L-C, R-L-0) 

3. To observe impedance of m jics p ir 11el circuits 
(R-L in series with R-C in p ir'114, R-C in series 
end R-L in pi rill el) 

4. To measure povror a n i p 0 \n r factors of llffemt 
circuits. 


l_ cirduit Y1 ^J resistance of R-LE / and to note 

the variation in imp.Imcv,. . 

6. To vary r.sistuncv of o*miia R-C circuit and to 
note the variation of iup^dmeo m.l power factor. 

7. To vary resistance of . n.'mlia R-L circuit which 
is in series with i cuv-citor ml to note the 
change of impendence in' power factor. 


3 * X- n ^to -luctpry Information agate 1 Theory 
Whm an a. c. voltage i s ip 0 li„ to x R-L series 

circuit, the law between volta^ an! currmt is given 
by v=xz Where Z = ( R 2 *. f {, tho coslnu of 
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/, known 


the angle between. voltj; * and current given by 

'Jos J = H if resist rice is very small as compared 

1 

to wL (reactance) Jos 0 is very small and the 

circuit is r ferred as inductive:. In case cf a 

series R-G circuit, Z, =• R 8 + JLe 9 \and again if 

\ vf c7 

H/wc R, then tn.j >o u factor will be very small 
and tin; circuit wi LL \h referred &S capa'citive, 
however if wL 1 ? the circuit will 

b, /( as a r sistiv circuit, 

Fir naral lei duo ( H~L), / Zf = wLR If Ris 

(W^w^h/Z 

very small the magsrLcidt of impedance / Z/ 

Inca Si R ^> v L,/V sswL. Ifl c ^ se of P arallel RC 

circuit, the magnitude of impedance is given by- / z 7 

» 

r. do to that if wRC = 1, /Z/~l L_ 

GAmiiarly for various values of R, wRC will attain 
different values an,1 the impc .'ance will vary, ihe 

I 

power factors for oJtrallcl R-L and ft-C are given by 
ccs5 0 i{ __ (i\L) and Cos jb ~ wCR/(1 +w 2 C 2 R 2 )Vs 


{ il^Ww ZjJZ) ^2 

j?br R-L in s „>ri and R-G in parallel the 
total imp enhance is v etc rial sum of impedance (R-L) 
and Impedance R~C, It can bo obtained by 

2 =_ ^_ c 


S' 


|^ v -p V..G) L ^ 3 (~ 

J n 




c 


^ wo C 




CX0L 


ck 




+ -frzrJ-e 

R. , -+- ^~ 7 -/\4- R e 

(U- 





I CO 


0® 




Ml 
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I 


In an Identical fashion, tho total impedance of parallel 


R-L in seres with a c,pa cl tor <ean bo worked tut as 


z 


z 




+ 






Ri+j W L 


wC 


k, L + 


ia) L ^ | _ { \ 


-f~j ( 



Nquinment and Matori a 

1, Two variable r.sisters of 100 ohms-2 amp rating 

2, Two Inductors of 1 B and 1 a\F each of 1 amp rating 

3, Aut® transformer oi LG iLVA, 330 Volts input 

4, Voltmeters (0-300V) ( \ No) -and (0-150 V A C.) 

A-O' 

(2 Nos) 

5, Ammeters (0-5 Amp) (1 No) &(0-3 Amp - 1 No) 

6, Wattmeter (0-300 V Pressure coil) (0-5 amps - 

Our ent Coil ) _ one no* 

Circuit diagram - So. the diagrams attached. 
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6* procedure*- 

1 , Mike t'r. connection diagrams as shown, and do nob 
close switch f4 unless you have ensured that all 
connection. *r; i.< order, 

2* Vary tft Varf. u nd set it at 50$ tap setting, 

3 t Connect th ; in i J net (a) across 2-2’ with 

r. si stone. 3 ,t • « 300 ohms, 

4, Oi.se thu $witea n 6 take readings of 
Vgt Aj, t w jctm ;t ,**, • nd Vg. 

5, owltch off M \nd connect h. Take the ridings 
n£ V x> A ;1 , V g , A 2 wattmeter and V 3 aft or 

cUaing Hi 

6, &vory fciau switch off M and connect circuits 
C 1 1 (i) ind t iKv readinga of A^ V g , A g? 
wut tain tor and V. after closing switch M* 

?, Now switch off fc lid connect the circuit across 
as shown in ^ * Set the resistance to 0 
and than switca on h, Very the resistance and 
take r ndings for V 1? A^ Vg, A g , wattmeter and 

V« every ties. Abu variation in steps up to 

a 

full viiui! 8f r sist nee. 
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8. Again switch off K nd coni.ct the impcdanco in 

K. Sot the resist. nc<_ to zero value and close 
switch M, Vary fcii r^sistmcv and take readings 
for A i 4 2 wattmeter and V 3 every 

time with variation in stops up tc full value of 
r ,si stance. 

9. Repeat the s ?m ; ^xarciso in the identical manner 
f• r 1, 



~ m - 


fibula? record of ibs.rv^Jouns. 


15, Case 


Ho, 


Linu 

v#l- 

tlgu 

volts 


Lin v 
Curr ..Tit 
. jr.p a 


,1 nr,ut 
vt 1~ 

Volts 


Input Wat tauter cir- 
Current residing cult 
* m PS watts vol- 

tug 3 

volts 


I rap e- ?*^er 
d nco factor 
ohm 


1 

a 




2 ^ 

b 




3 

c 




4 

d 




5 

e 




'6 

f 




7 

g 




8 

h 




9 

1 





]0 

( 1 ) 

( 2 ) 


(3) j 

(4) 

(5) 


11 

( 1 ) 

( 2 ) 

(3) k 

(4) 

(5) 


12 

U) 

( 2 ) 1 

(3) 

(4) 

(5) 
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* k 

i 

8, P recautionst - 

(i) The connections must b-_ tight 

(ii) The components cross the n t 11 el and series 

must be chocked before tno switjeh Mis closed 

(iii) It should bo ;nsur^c that tii^ auto t runs former c 

setting h'S bjjn .u''d^ at 50 /o 

(iv) The prvjssurj coil terminals should be connected 

between 0-300\f or0~l50 volts end th ' multiplyinr, 

factor should e , noted. 

(v) '-^ho instruments should be of crop or rating* 

9 • Quastions fo r ov al u\tions;- 

(1) What is inductive luactmco ? 

(ii) How can you v try cue impedance of scries R-L or 
parallel R-L circuits ? 

(iii) How can you tenko th^ power factor l®w or Mgh ? 

(iv) Why it is desir'-elc to get high powesr factors ratlu 
then low power factor. 

(v) In circuits (i) u. (1), is it possible to achieve 
unity power fictor, if so how. 

(vi) In which circuits you get th condition of 
resonance. Hxpl 'in the conditions under which it 
o ccurs. 

(vii) What important informations you get from this 
experiment. 

10. References;- VLt^rn ting current circuits by Kircnn 

and Corcoran* 



HOTTMETER CURRENT COIL 



FIG 15 .1 


CIRCUIT DIAGRAM 


(A 1 ) 

IDO-A. . 1 H 

o-AVW—- —<> 


IQQSx. 


.j*wWVv_ 


icon. .m -UP 
—*aV-^5OT£D_ \ \_ 



EACH TO BE CONNECTED ACROSS 2-2' 

FI Cl 15.9. 


•IH 

— asmvei— 





Pi ft |P, 9 





- ?!+ - 


1* 



/ resonance 



Experiment Not X 6 lai 


litie of Experiments To stun; resonance in R-L-C. 
series circuit. 


Qb,1 gctlvo g i 

To understand the phenomenon of 
nl metrical circuit. 


in A* C. 


L’o study tho villous char re toil sties curves for the 
r sonant circuit* 

To rnjumro th** voltng. s across L and C. 

XjLiki^iujslLgJ^^ ^ - ted thg> £3> 

(hnor .1 i y. scries R.L.C. ci3'cult ofters an 
imA rice which -is partly rjsa stive and partly 
r in nature. If tin conditions are created 

such that the impodanci is purely resistive in 
n:iturw M Bicn th-, series i.L, j, circuit is said 
to o under r -sonant condition. This requires that 
th - r> suit ant reactance of tU; circuit should be 

aero. HriVr H IS * 16*1 (a) 


let \ denote th.- lnductiv r.-etanca m3 X Q denote 

the cip uiitive r. actanea then Xu = -f ^ 

* 

ind X ~ ~~~—-——~ ohms. 

wher.\ is^ the inductance in henry, C is the capacitane 
in tarsds and f is the sunl. uoucncyin Hertz. 

Then for r is^nanco to occur 


Xu-X/ on. 


2TT-PL 


. \ 


7.71 i 


c 


1) 






The ibovj equation i ndlcat Ur t th phenomena 0 f 

resonance mQ y •btained ’a; v rying any of the 

following parameters. 

* * 

1. The supply frequency (f) 

2. The inductanc of th » circuit, (L) 

3. The capacitance of th cl .real t (0) 

If fo is the r'-sonant fr ri- 11 c; than 

fo = . —-w 

2-tv Cl cy 7 - 

In this experiment the rjson at; is obtained by 
varying the supply frequency. Th.. impedance of the 
circuit is minimum at r.,son:ncv end is ^qual t® the 
resistance of the circuit. 

The other characteristic of tin circuit at resonance 
ar. 

1, Th. current is maximum, 

2, Th.. pewor factor is unity, 

3, ih^ voltages across che c nacit®r hid the inductsr 

ro equal and eich ®f them is much greater then 
thj supply voltage, 

4, The voltag > across th - r. sistor is eqU'l to the 
supply Voltage, 

Tig 16,2 (a) shox\rs the vari ition of current with 
the frequency current 


tig 16.2, (a) 



- ?k 


1* 


o 

1 Li4 


r-dsonaneo 


'i 

ij - 


» 


, 16 M 


Htie of Experiment* To 3tU(i„ resonance in R-L-C. 

ssrtf'M circuit* 


To understand the phenomenon of in A*c. 

el ct ri cal cl r eui t. 

2o study fch»* virions chariot oilstics curves for the 
r sonant circuit. 

To measure the voltages across L and C. 

1 n t ro ductorry 1 afo rmatlo.n_. iriu, jc.fla±PM.JJ z.&£X* 
Gonnr-Xly. a series R*1.G. circuit offers an 
imp ad in co which is partly resistive and partly 
r -ictivo in nature. If tin conditions ire created 
such that the impedance is partly resistive in 

■4 

nature., Then the series t*L«-■* circuit is said 
to be "under resonant condition. This requires that 
the resultant reactance of tiU circuit should be 
zero. Refer Elg* 16.1 (a) 


lot X, denote the inductiv » r^ctanc© and X Q denote 
the capacitive reactance then )( u = ^-TV-f L 


end X = ohms. 

c 


whore L is the inductance in henry, C is the capacitan 
in farads and f is the suonLy riquency in Hertz. 

Then for resonance to occur 

Xu-X c an. ~ ^ 


vn V 


c 




Ttio .bovj equation indict 


; t th nh onoraona of 


resonance m ' iy b ' # btriin ^ a f v ^ying my of th ti 
following parameters* 


1, The supply fr^quincy ( f) 

2* The indue tan e of th * el *ei4 t, (L) 
3* The cap a d tan c.. of th m t { C) 

If fo Is th * r srn.mt fr ji ue; than 


fn = 


„ M*- **MS «» I ^ 

ZLt\ (lc) 1 


In this » xperiffiifit th»u rmni *< 
% 

varying th, supply fr ,qu nay* 
circuit is minimum at r son me 
resist me; of th*. circuit. 


. is obtained by 

Th imp .dance of the 
* 

~?nd is woual t® the 


Tho oth'r choractoristic of l.«« circuit at resonance 
ar j 

1. l’h currunt is m x xlmurn. 

2. Th pc ’nr f ictrr is unity* 

3. fhv voltages across -li i c n el t®r and the inductor 

ru oqu tl snd n» ch • f tin iu Is much gr-at or then 
th * supply voltage. 

4. Th. voltage across th * <* si sto r is 3 qU ! l to the 
supply Volt ig a. 

Tig 16,2 ( a) shows the v in * cion of current with 
tho frequency currant 


Tig 16. 2. (a) 



Thu v’ri'ition of othur qumbiti.. s with the frequency 
is shown in fig 16.3 (a) 

Big 16*3 (a) 

Bauinmunt and Mat oriels ? 

1* Viriablo frequency g mentor (oscillator ®-l§KHz) 

2. A v triable resistor (0^100 ohms) 

3. hi inductor (1 millihenry) 

* 

4. A capacitor (IDO miero farads) 

5* Vacuum* tube voltmeter (V. T*V«.h.) - 3 Nos 

6, A standard resistor (sty 1 ohm) 

7. Connecting wires. 

Circuit Diagram * 

Big 16.4. (a) 

£ ro dy'd urls 

1. Connect the /a id able resistor, the inductor and 
the capacitor to the variable frequency generator 
as shown in the figure 16.4 (a) 

2. Sot the value of resist me-, approximately at about 


60 to 30 ohms. 



0? 


3, vary tho frequency of t.i j?cqu>.jicy bUi orator 
from a l®v val u-.j to a- hi n v lu und record the 
corresponding V. t, V.M. r dings, V 1 md V E 

4, Report the procedure for different viluos of 
resist ]nc;s* 

5, Plot th' character! sti a ; tw<. ui frequency and 
current on tho s mi-lo ; yh paper, 

6^ Gomnut.; the rcson uit fr.ju. ncy* 

7, Measure the Voitug -s tcrosn tho cipocitor and the 


inductor. 


7 . Tabul i r Rv co rd o f Obsurv iti pjISA. 




S 4 Wo, Value 


o f Hu si stan co ’ V- ! Froauency’ Cu -rent < \ ’ V, Refill 

i -M (fj 1 I=V 2 /r _ L __ X _ 
- - 1------ --—- 1 


1 

2 

3 


Say R=60 ohm 


-4 

t 

I 

I 

t 

1 


I 

t 

\ 

I 

1 t 
1 
1 


ft 


i t 


S.H,. V-iluo of Reslstmoo|v Jfrjiu ncy Current ,V L |V C 

_ 1 < r (f ) ..'X=V g /r-4 


Remarks 


1 

2 

3 


R=40 Ohm 


fo= 


1 

2 

3 


R=20 ohm 


f=c 















L All connections should 

2* it r yunneo th.< <um*t is ffl-xLmiira so <fr*& ^jpiald 
tnk.ii tint tho current it risomne-j should.j^t 
uxo# m#UOT range af thus 

3/flia voltng s icross cipicHor 'md inductor is als* 
high so th * vultm**t,nr should h. HwsKsn of appropriate 



L lnlh’it ’ro th- ipnlications oi - scrips resonant circuit ? 

2, now does the indict!ire rjtctunce nry with the 
frvquvncy ? 

3, ilov do i s the capadtivj r**ctrnco vary with the 
fr qu ncy ? 

4, What is the power factor it resonance ? 

5 # why tin current is maximum at the resonance ? 

6* Why do you uso V.I.V#M. uid chi standard resistor 
for the rneasieroiaent of circuit fiurront ? 


7 . 


Can you measure this current t>y an ordinary a.c. 
mmjtor ? If so, what ire too errors in measurement 1 
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» . \6 ..( b), 

1* 1 U tli..of. tho .Hxperimont s, 

, * v „ 

lb dtudy resonance In ' l p mlKl circuit. 

< 

2. Snocifi c Objectives: 

*^s- 

IU To study tho phcnomom of i.soninco in ‘in. a. c, 

i 

parallel cirelit, 

ij 

2. To study the characterise!cs of resonance. 

^ 3a Introd uctory Information m l A l. tod thoo ryi 

When a capacitor is conn in parallel with a 
M series circuit, then gjn.rJ.ly tho impedance 
offered by such a combination consists of partly 
resistive and partly reaetiVv/m nature, 

However, conditions may be civted whom tho impedance 
is purely resistive in nature. This condition is 
called the resonant conditien. 

This may be achieved by' 

1. Varying the frequency of suprly (f) 

2. Varying tho inductance (L) 

3. Varying tho' capacitance (C) 

Fafor ag 16.1. (b) 

A R-L series circuit is connected in pardLlol with 
a capacitor C 


ag 16.1 (b) 
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The combination Is connects to a variable frequency 
source (an QOlllito?) 

Lot V bo tho supply voltage in volts 

I bo the resultint current in amps, 

1^ bo tho -current through R-L series 

combination# 

1q bo the curr nt through the capacitor. 
Referring the Vector diagram of fig 16.2 (b) 

Xho supply volthge V represents cho reference vector. 

1^ lags V by on angle 0, where 0 ~ tan “ 1 ^ 

R 

<4 

Hors X = 2 n t lj Ibr any jivoi valuo of the 
frequency ft 
I„ loads V by S* 6 

V 

The vector sum of 1^ hud Iq is equal to I, the 
currant drawn from the supply n&ins* Under resonant 
conditions the impedance offered by tho entire circuit 
is purely resistive in nature so that I lies in the 
same phase as that of V. fhis is possible when 

'F 

*c = I L an 0 (X) 

i jr i 
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Let £o bu the resonant fr jqii mey in Herts. Then the 

capacitive reactance’ X*? g . *'.l r . , and ttu inductive 

G ‘ } Jf (j 5 * 

0 


re ict once = WoL 

Whore Wo =2 Tf fo L 


I =»JL 3 V, WoC 
x c 

and I« L sin 0/ » _V__ % _M*__ 

J R 2 * Wo 2 L 2 / ' H 2 4* Wq 2 L 2 

= V. WoL 

R 2 + Jo 2 L 2 

Equation O may then he rovrittsh as 

V Wo c = V, ty j * 

R 2 + Wo 2 L 2 

This requires that for resonance to occur 


Wo c = 


-Wok 


R 2 * Wo 2 L 2 


( 2 ) 


From equation (2) the voln„ 0 f Wo may bodlcul 


= JL 


L" CVc -if )Va 


Wo 









If H is very small compared to £*, then.it may- 
'be ignored compared to L. under thls-^ndltlan#^ 


fb » 1 

2 7x jn-o w 

H ’< 

Equation (4) is valid for Br-L-G seid.es resonance a Iso* 

Hence if the resistance (R) la negll^lbla^then 

/ < \ ’ 

the expression for .resonant frequency is same for - 

series and parallel circuits# Th®jf following are 

f \ ' 

the properties of parallel resonant circuity ■ 

1) Die impedance of the circuit is maximum, ; 
ii) Die currant (I) drawn from the supply mains is 




ill) 

^iv> 


minimum, 




The power factor of the "circuit is unity# , 

ft' Tf"” ■. ■ > 

Uie/cfirrent s and It are much 1 larger than the 
current I* *’ \ 




called cipicitive susejpt ‘lie- (*» q ) * r v ^ r Y s:.v\ll 
value < »f R 

^ °C -4- 


B 0 C 

The variation > f vuri ua quart ti ti <..,s ' re shown In 
fig 16.3 (h) 


KLg 16.3 (b) 

Bqui p nent i nd M a tori al s s 


1. 

Variable frequency q..n r .tior ! (Oscillator* 

,1 No. 

2. 

Va cuurn tube volt met j r (V * 1. V.M.) 

2 Nos, 

3. 

Capacitor (8 mi ere £•) 

1 No. 

4. 

Inductor (choke c dl) (20 m H) 

1 No. 

5. 

» standard Resistor (1. lu.) 

1 No. 

6. 

Connecting wires 



agLf: 11, * 

see diigrum No 16,4 (b) ttuch.d* 

Pro c ocLur.ni 

1. Connect the circuit is shewn in the figure 16.4 (t) 

2. Start varying the f-equaicy (f) of the 
oscillator and record tlu V, T, V.M. headings 

and Vg. 

3. Calculate the resonant frequency (when the input 


current is minimum) 
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7. J-ibuI-r Rmaora of Observa tions i 


i S*Ncw i Frequency 


V 


1 


V, 



i 

f 

t 

i 

T 


Resonant 
freq (fo) 


8. Precnntionss 

i) CL1 connections should bo tightj 
li) 'Dho inductor and capncitar should bo of proper 
rating so that the r -sonance is obtained within 
the frequency range af cho ^illator. 


i 

i 

! ! 
f 

1 


9. Questions for evaluation 

ft 

1, What is the practical signi-ficamnce of this 
experiment ? 

2, Name the few applications where this type of 
resonance is used ?. 

i) 

3, Why do we use V. T, V,M« for the measurement of the 
voltage rather than m ordinary voltmeter ? 

4, In this experiment why clx V.X.V*M. and standard 
resistor (r) is used fc; sure tho current ? 

Can we measure the current tyro ugh a M.I, ammeter ? 

5, What is the basic difference between series and 
the parallel resonance ? 

'u 

References- 

It to mating current circuits by K3RCHNER and CC RCO R Jd 
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Exp e xlm ent No, X? 

1, !Htle of Expert.meriti 

To verify Klrchhoff* s Lav/s In serf.es, Parallel & 
series parallel A. C, circuits* 

2. Specific Objectives^ 

1. To verify Xlrchhoft' 1 s vol tage law in a simple IW, 
series circuit, 

2. To verify KArniilioff current 1 iw in a simple R & L 
parallel circuit, 

3. T® verify RLrchhoff 1 s current Hw and Xirchhoff 1 s 
voltage 'laV in a series parallel circuit containing 
a resistance in series with a parallel combination 
of M, and G circuit* 

3e L^ro ductory Information and Related Theory*- 
There arc two law enunciated by Kirchhoff* 

^ s Cuyr . fflt j U 0 31 Xl LSlkX r This law states that 

in an a. c* circuit tnu vector snn of the currents At 
a junction is zero, 

2 ‘ Kj-rchfanff» _ s VQltag-i l,.-, w (KVL^ This law 

states that in any closed a. c . electrical path the 

vector sum of potential drops and the potential 
rise is zero, 

M Series rf rmH h 


fig 17,1 
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In the fj gnro TrVU K roprjn.ints the IMS value of the 
voltage appliedj X represents the RMS value of current 
flowing through R*L. series circuit. 

Let V R represent the voltage drop across E, 

* 

and V L represent tho voltage drop across L 
then V R a IE volts 
and V R = XXjj volts 

Where X » 2 7T {• L ohms 
Referring to tho vector diagram in fig 17.2 

Vector V R is in the same phase as that of I 
and vector I lags behind vector V R by 90^. 

The vector sum of V R and V L is represented by the rector 
0 ^ According to KVL 9 vector 0A = E 
■ft. and 1 M r ULai circuit,.. 

Big. 17-3 

Refer fig. 17.3 

I R represents the current flowing through ft 
I L represents the current flowing through L. 

I is the resultant current of the circuit. 

Referring to fig, 17*4, the same voltage E is applied across 


R and L. 
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I is inthe same phase as tnat of B* 

R 

I T lags behind B by 9u°# 

L 

Vector representation of 1 R ^nd X is shown in 
Fig 17.4 

The vector sum of I R and I L is equal to thu resultant current 

I. 

Seiies-parallel circuit 

t 

Fig, 17,6 

Referring to figure 17.6 

Rj. and L are connected in scries* 

The Rj- ~ L combination is connected in parallel with the 
capacitor C* 

The resistance Rg is connected in series with the above 
mentioned parallel circuit. 

Let B be the voltage applied across the entire circuit, 

I be the resultant current, 

V 1 be the voltage drop across the parallel combination 
V g be the voltage drop across resistance Rg 
I be the current through FL-L series combination. 

I G be the current through capacitance C. 

T” 

Now referring to the vector diagram of fig, 17.6 


BJU 17.6_ 



The KGL shows that th< vector stun 

of Ir and l rs should ho oqml to the vector I* 

Also KVL shows that tho vuct»r sum of V ' 1 and Vg should be 
equal to the Vector S* 


4» Equipment and Mote-rials 


1 

An DUtotrnnsfnrsaor (Varlic) (o~250V, 5A) 

2. 

M.I, Voltmeter (0.250 /) 

3 Nos. 

3. 

M.I. am motor (©-* 5 A) 

3 No. 

4» 

One resistor ( 100 ohm, IDA) 

1 No. 

5. 

One inductor ( J0o raff ) 

1 No. 

fi. 

One capacitor .1 mi,cm F, 5A) 

1 No* 

Circuit Diagram 


1. 

’RrL .series circuit Hg 17,7 

attached 

2. 

iLan<3, L pa rail <& „ a S 

17,8 attached 


3 * SSXLSISl parallel JXL£S$ lfe_ ®-g l 7 * 9 attached 
M-.serlc^ Circuit 

1. Make the circuit as shown in circuit diagram in 
fig 17.7 

2. Keep the variable point of the variac at zero. 

3. Switch on the Supply* 

4. Increase the output voltage to say 30 to 40 volts 

tako the observations of v ;l\ V 2 and 1 

5. Repeat the process at a step of 3D volts, & take 


3 or 4 set of observations. 
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R & L paralltid .cLranll 

6. Make the circuit as shown in fig* 17*8 

7. Repeat the process ii) & iii) 

8. Keep the varlac set tin. at nearly 3D to 4C volts 
and record the readings c.f V, X ? I^& 

9* Repeat the process f» f cl Cf^rcnt voltages at 
10 v steps* 


Sopi-e.5..Parallel c\ reull. 

10* Make the conrocbi >ns an shown In fig. 17.9 
11* Repeat the process il) & Ill) 

12* Apply nearly 30 bo 40 Volts through the varlac. 

13. Record the readings V, V g , 1, 1^ 

14. Repeat the process for di fforont voltages In a 
step of 10 volts* 

7 - Takhlay Record o f Qbsorvatli ns? 

J^.r.Mt s erj Q..S- G1 roui b 


S.Ro 

-1- 

» 
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r & L in parallel Circuit* 


S.No* V X X L 


Se ri e s-P a ral 1 el 

dr cult 

* 

1 


3. No. V 

v v' 

1 v 2 

I 

h . 

I C 


8* Precautions^ 

1. All connections should be tight. 

2. Before Switching on the supply the Variac setting 

should be at zero. 

9, ' Qi i B at i o n g fo £ Eval uat i onj. 

1 What is the practical significance of this experiment ? 
2. In B-L circuitj Wby don t the , ^ ^ B L 

Numerically add up equal to V ? 


3, If Mi circuit is i\r,1 icud by .^c dra&t can 

verify KVL ? 

Show how* 

4. Explain the voctvr IV^ n r m! tlv ; circuit fn r 
verifying K V I, thnu .j drcuit ? 

5» Whiit is tho .11 fiortwi, a] ufarslc u4dition 


and vochir ajrjj tl tn. 


6 § In R-L circid t wh it j n < U 1 na tur , * f $ j Wor 

i k'Uj i j 

can sou 1 lpruve this . r (X:?, r. 1 f How ? 

7. In your serins K & % > trr U-.l { ruj.J C) 

what is tho >vor *11 ;* v.r f; a r U?ui y >> calculate 
this) suppose cv.id U r j :i r win the- power 

factor improve or ;> l w, Jtit wUn reasons, 

8" If a a " c volta ''° is •; Ji- tor ms iui circuits 


what impedance 'will n*, there* 1* 
circuit, subjoctei t :»r, 


ft y * L ^ j f ^ 


f HrC 


VUt'ii'i ! 


a flow of current ? t ;j v , r . -t : - 
9. ^ive a useful np_ li r<:.i. <; *, ^ 


10. References- Pdndpl 



Ki-'.C;.;. .ui j X'.00It'd*, 




FIG 17-3 






L SERIES ' CIRCUIT 


FIG 17.4- 


R__and_L parallel circuit 


u --“ 1 PIG 17. 5 

SERIES-PARALLEL CIRCUIT 


v L ..___ v J 



FIG* 17 £ 





VARIAC 

FIG 17,7 



S E-Rl ES- PARAL LEL CIRCUIT 



1041 - 


E^erim ent No. 18 

1. Title of tho ^roeriment: 

To study and moasure voltages and currents in a 
three phase balanced star and delta circuits, 

2. Specific Objectives ; 

i) To understand the load connection ( say chokes or 
resistors) in a) star and b) in delta, 

ii) To note the difference between the line and phase 
values of the voltages and currents, 

iii) To verify the relations between the line values 
and the phase values of star and delta connected 
loads* 

3. Introductory Information and Related Theorvs 

Three identical chokes or resistors may be connected 
in star or delt&* 

In star system of connection the voltages between 
the lines RY, YB and BR are called line voltages and the 
voltages between BN, YN and BN are known as phase 
voltages as shown in tho figure 38.1. 

Pig, 18*1 Pig* IS-2 


Star connection 


Delta Connection 
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In fig. 38.1 

e r fi Y ancl % re P reseri t the phase voltages and E nv . E__ 
' lix* YB 

are the line voltages, 

Eifrr star connection in balanced loads as per fig, 08.3, 
the line voltage = J 3 x phase voltage. 

It may also be seen that the current which is 
flowing through a particular load resistance is also 
flowing in the same line. 


Hence the line current = Phase current, 

Referring to fig. 28.2 

®RY, ^YB, anc ^ ®BR are v °l't a fces across the load* These 
are the phase voltages. Also the same voltages appear 
across the lines RY, YB and BR. This shows that the line 
voltages and phase voltages are same in the delta system 
of loads. 


ly- and I B denote the line currents and 1^ 1^ 


and Ig^ denote the phase currents. 

In a balanced delta connected loa 1 as per fig. 28.4 
the line current =s 3 phase currant. . 


4, Equinment and Materialss 

I) Three Identical Resistors (100 ohms,-5A) 
ii) Six M.I. type voltmeters (0-500 volts) 
lii) Six M.I. type Ammeters (0-10 Amps) 
iv) Connecting wires, 
v) Three phase variac (400 V 3 15A) 








JMtl 






r >n\*' 

v *• ' * 




Mofcu 


<* r 


* i t w 




i i % 


4 » J f < I 

y, # t M i' 


* * * « 


ii) 


lx & * ^ * * 

K^itK ttv? r* * ' s **' 

ami v->l V*»,t* r$ t. i *' j 


«|» * AfW w w Hf w »w fijn* *** 


**|h 


ill) 

iv) 


gfWA wvJ’n ' ?S ^'"’ i 

*ko rJ tM r v*l« 

V:ltRwt>r5* 


* * 




’ “ * fr -fi 

i A - J ‘ « *" * 


* #» « S'*® 

$ V * - N ^ 


fi ■** j f* 4" i ii * ** * 1 *’ j 

„,*,£,.* * t#'*™***** 


1}^! » ft * ** , «*, I f> t 

,j f#* *n » ** m,, * 1 4,1 

fit tef, * . i, 

A ; a r- • r 3 .. 


» * «* 


l « r # 


,11, j.2 ii. ’. *' r ; r :. -■ 
*?! Ui 1 nf' r r . 1 . * 


*■ r-* *1 % , te 


* t* S , I ■* * 

v 4 1 J m * # 


* * 
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3t a r _g., 

S, No* Al A2 A3 44 <iS & Vl V2 ^ Y4 v5 v6 


1 

4 

2 


3 


S*No. Halation between Remarks 


1 A1 and 44 
2* 42 and 45 

3, A3 and 46 


41 and 44 are' 
A2 and,AS are 
A3 and-45 are 


equal/not equal 
equal/not equal 
equal/not equal 


4 * 

Vl and 

V4 

u' 

3 

Vl 

/ 

V4 

3 

Vl 

5* 

V2 and 

V6 

V5 = 

3 

V2 

/ 

V5 

3 

V2 

6. 

V3 and 

‘V6 

V6 = 

3 

V3 

/ 

V6 

3 

V3 



Dg] ta connection 



4 


1 

2 

3 


V6 


S,N04 


Ral&ti b*itwOjfH 


1 . 




*1 / M 

2 . 

A 2 and 

«** 

M ^ / ^4 

' 9 % 

m 2 / Afc ^fcu /3 A 2 

3 * 

A 3 and 

». •* 

Aa 

4 it" * P O 

4*3 / M» jfcji j& 

4 , 

VI an 1 

Vh 

V i in ! V-i 

are equal/not equal 

5 * 

V 3 and 

V* 

u.; V' 

MV oqual/not equal 

64 

V 3 and 

76 

YJ an l *& 

arc equal/not equal 


84 

1, All fraiUetlona aii , 4 U U '»t, 

2# 3h« frod star* cor. ua . * i r star 'if. i hdLta 

connections slvvuH ‘A .omul In *rdur to have 
baiancj1 l-'id. 

3, (Iso 1 11 rfcruniorit 3 »f t r ; * s* rm ‘os "ally 

jtoato 

1> What Is the 1 Tactical ni gni flounce -)f this 
exp oil inert ? 

2, What is the phasa uni line, relations for the 
star connection ? 

3, what Is tee phase an! 11 nr relations for 
the delta connection ? 

4, If the values of hu. vnri us resistances are 
not same do you expect the shuu* relation between 
phase and lino quuititles to hold good as is valid 
under baiancod on ft tic n ? 











STAR CONNECTION 



THREE PHASE 

VAR I AC 


FIG. 






three phase 

VAR I AC 
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5, Vtoat is the basic difference between a balanced and 
unbalanced system ? 

6, Ebr your experiment only one whtt meter is 
available# Is it possib le to compute the total 
power consumption ? If so, how ? 

1J. Reference* 

Alternating current circuits by KE1CHNER and 
00 ROOM. 




Dr* R.K. TlwaJtt 

Professor -of bri <*>*.*. ?* 

M. N* »i* Er?g?c. .** - 

Allahabad - 3M - *■• 


Sh ri ¥ * Dane <t a r a?*, 

4ss±3 tan t He? riS5,*»r 
Govt. Higher iakvondaiv 4'U 
Poonajnall*-?* Kndrar - * 1 


Sh ri G, *, rhln*? 

Lee fcurer 

Dep 11, of HJLoe t. Kh f, '» • 

Delhi ColleG *j if -ris. - 

Delhi. 


Shrl V.HarimDerr * 
Lecturer 

Gov t „ Jusn t or Gel 2 e ip* ^ l -* ± * 

Halakpe i, Hydor-d ref - T i v ♦ »' . 


Sh ri V. V.PoJvi 
a,a*3,c*ip'i>« 
Belgium, K tf hi f 1 1■ *Ka. 


Sh ri B* n*. PI se 

Training Officer 

4&vnnced Tr nln inf, Ii*s111 it,- 

Sion t Bom bay. 


Shr 1 3uri n Hr- r Kun - a r 

As si, s t -n t D1 rue u s r 

Dep bt. of Indus trS a* i rail.In ^ 

and Voc a ti on nl iSrlt. ,<? -» ?. £ * > * , 

Haryana. 


Sh r 1 3-iehch 1, d mi r»jnda ~my 

y x*o 27 

Doptt * of Voca 11 onaliantion * t f Educa t ion 

Sri Au roblrid o Mar % * 

New Delhi - 110 ow>. 


Shrl 4. F*Vana 
Reader 

Dep tt. of Voea 
H. X. I. y X „ O. 
Sri Jurobintio 


ti .vnsu l*rf 
** 

' -Ar* t 

Mwil iJsv 


I > *JL ijf IktU*"*'" 
^ ilit - 1 to 


<wi 


vt«> 


*. 



o M 

Ph 

cn b 

CD <H 

a 

a s 

H | 

cd d 

fi CD 

-p pc; 

o 

0) >r) 


H H 

•H i—{ 

8 £ 


H H 


t I 


11111 


I 1 


$ a a s 


i i 


i i 


fH H 

0 0 

> > 

Tl t 

P PI 

£ £ 

p Q) CD 

_l d In i 

a o o 

w to to 

O -d 

o 0 CD 

^ 15 is 

^ W Vi 

d d d 

m h h 


V, H 


d 

o 

a) 

H 13 


d 

CD 

CD 

P 

£ 

5 

<$ 



0 

£* 

*H 

H 

Pi 

P 

Pf 

O 

W> 

d 

n 

u 

1 



s 

d 

cd 

t 

P* 

P* 

fi 

"m 

CD 

> 

t 

P 

s 

*& 

a 

Ph 

0 

3, 

Ps 

0 

h 

S 

d 

0 

■H 

P 

cti 

p 

o 

P 

o 

CD 

> 

0 

■8 

0 

0 

—t 

a> 

0) 

f-t 

d 

o 

n 

to 

rt 

S 



0 

S 


d 

*H 

iix 

> 

H 

s 1 > ' 


£ 

H 

£ 

H 

H 

£ 

M 

H 

. X 



( ill) APPEND!' 



Sf* LQ rl 


H a co 


03 cO 


CO lO 


O' D* R* 0* 

a i s s 


o o 


Pi p, 


co co 

[ l 


CO CO 

• • 


►=*■% o 

O CO, 


CO CO 

t I 


O O 

4 4 

v»-< W“' 


♦ * **P**W«»**A 

I « 4 « 


F-t 

P 

P 

P 

P 

P 

© 

© 

© 

© 

© 

© 

P 

P 

-P 

-P 

P 

-P 

© 

© 

© 

© 

© 

© 

_-i 


P 

P 

p 

p 

P 

p 

p 

P 

p 

© 

© 

© 

© 

© 

© 

© 

© 

© 

-p 

-P 

p 

p 

P 

p 

p 

P 

p 

© 

© 

© 

(1) 

© 

© 

© 

© 

© 

a 

a 

a 

a 

a 

a 

a 

a 

a 

p 

p 

p 

p 

p 

p 

p 

p 

p 

H 

rH 

H 

H 

tp 

H 

H 

H 

H 

£ 

£ 

£ 

t§ 

£ 

£ 

£ 

£ 

t> 


A 14. a, ** a * » >» '* Cj 

HCO co^^coi>ooo^^ 


3 3 


» * 
s s 




jIPPMDJX 




APPEND I 



H oj 


03 co 


i—1 i-H «—I r—I W H 




O. 

3 



■j! 

'"I 

O, 


3 

Q 


H 

\ 


o, 

H 


CO 


H 

\ 


& > 


\ 



id o 

o. 

i 

O 

o< 

ni ^ 

3 


o o. 

r . r~I 

J I 

O O 


S< 

l M *5. 

1 * 

O lO o 


o 

r a 


• 


Pi 

a 

B 1 

Pi 

. A 

'■A 

i 

•1 

lo 

rH 

rH 

Ph 



o 

8 

o 

B 

o 

u 

o 



o 

H 

oo 

R 


i i i 


i i 


♦ 

0 

o 

o 

v_^ 


H 



P 



cd 

p 


rH 

o 

© 

>H 

-p 

£ 

t> 

cd 

i—t 

■p 

cd 

i—l 

!>» 

, 4 

0 

>» Pi 
d K 
■A -p 

*d 

to 

o 


P P 

o o 

-p -p 

CO CO 

‘d w 

CD <D 


fH CD O -p 

O H H d 

a 'S d m 

•si ti 8 

a S g fi 


fH 

o 

p 

o 

p 

O 

p 

o 

-p 

p 

o 

-p 

p 

o 

-p 

p 

o 

•p 

P 

o 

■p 

P 

s 

rn 

© 

■p 

CO 

•g 

-■p 

o 

-P 

o 

*d 

*d 

•d 

’d 

•d 

0 



d 

d 

cd 

cd 

cd 

cd 

cd 

K5 

0 

'O 

Td 

•o 

p. 

P. 

Pi 

£ 

fi* 


d 

H 

3 

H 

d 

H 

8 

a 

8 

5 



& 


rT oS co 

CO 00 W 


m- * 

CO 

CO CO 


• * * * 

K3 (9 > 00 

CO ■ CO CO CO 


*, * • An 4* 

* o H 00 03 

rs ^ ^ ^ ^ 


Cathode Ray Obcillograph 




( V1 ) _ ^pproix 



61 3 Coil Abiding Machine 
62* Push Button Switch 



1 I 


Oj> R rH 

$ 'l 1 I I 

•H ft) ft) ft) 

H ^ Is Ss 

EH CO tO CO CO 


ft ft 

CD CD 

-P -P 

CD CD 

a d 

•H P 

-p , ft 

3 % 

a td 


ft 


'Q 

a 


ft 

,o 

CD 


r-J 

u: 

ftl 

SI 

ft 

c.i 

_p 

u 

•ft 

ft) 

ft 


CO 

-ft 


o 

<ft 


n< o 
cu ft 

<H 35 

Eft s»S 

a cd , 
ft a 


CO 4- 


O |-1 --1 P| 

p. c3 o o o cT 

3 CD ft) CD © ffl, •p. 

H Orl ft ft .ft Gy 

4 ft S 2 -S 8 

«s «s a a a 3 £ 


O >ft 
■ft -ft 

ft 

CD CD, 

ft .ft 

•H P 
Pi CO 


ft .a 
Q |3 


o- j u » 

CO ft 1 LO 

ft) CP CO 


o o 

CO ft 1 


* * 

CO ft) 


C-‘ <J 

Q 'ft 

I—I 1—1 


► O -v J 40 

to ro 

* 9 * 


i ~t «~j 




(?iii) iPPWB -II. 


<co 


LO 




co 


oo 


i-H 


F —i 

CD 
„C J 


S3 

'CD 

CD 

Ph 

•d 

Cr* 

CD 

rc; 


CD 




f=^ 

CD 

X! 

!>> 

CCS 


CO I —| 

_ r* 
^Sc & 
3 

,—- CO 

co 

*3> tic 

s3 


sd 


co 


CO 

o 

cd 


nzJ 

cl 

U 


CO 


«ft A 

4-3 

1— 
r—| 

"cui 

CD 

i—1 

& 

CD 

CUD 

cj 


CD CD 

« O. 

S3 

CD 

S3} 



f-l 

-f—I 


eaj ■=£ 

TJ! 

-Ci 
to 

'£► 

tvD 

CJ 

tuD 

ci 


r-—1 

1-1 


46 

S 

-f-o 

cd 

F-l 

(=t 

Ti 

CD 

•£ 

CD 

Zm 

^S> 

r ‘l—1 

r^-i 

i—i 

8$ 

-d 

Al 

Fm 


•o 

9 

s=J 


CO 

i-o 

fS 

co 

£ 


i—l 

eg 

t—1 

eg 

{> 

*c 

PH 

e 

i—i 

aj 

CD 

E-H 

•pr*co 




O 


» 


» 

-o 

PQ 

OJ 

i—1 

£2, 





¥h 

93 

•—S3 


.'■/ 

* 




Dear Teacher/Pupil, 


We are happy to place this Laboratory Manual 
at your disposal with the hope that it will help you con¬ 
duct some of the practical works prescribed in the sylla¬ 
bus or practices necessary to gam thorough vocational 
expertise. 

'Ihe Manual does not conform to the syllabus 
of any particular state but includes most of the impor¬ 
tant activities common in syllabi of different states. 

This is an experimental edition with ample scope for fur¬ 
ther improvement through feed-back from you. We solicit 
your active cooperaion for the improvement of the Manual. 

After having used the Manual for a year or more, 
kindly read the appended questionnaire carefully and 
write down the answers precisely and exactly to the point. 
Kindly use additional sheet of paper if the space provided 
for is insufficient. Die questionnaire may be mailed at 


the following address ; 
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APPENDIX -III . 


QUESTIONNAIRE FOP, THE TEACHERS 

LABORATORY MANUAL OS’_ 

A. Eane of the Teacher _ 

(In Bloch Letters) 


B. Name and Postal address 
of the Institution _ 


0. I) Qualification _._ 

II) Teaching Experience_a_ 

III) Professional/Field/Indus trial 

experience _ . 

1 . Do the experimental activities covered in th£ Manpal^ 
develop desired skills in the students? 


Yes/No 


2 . 


List the experimental activities ineluded. in - the 
Manual which dd not figure in the syllabus-? 



( xi ) 

List the experimental activities included 
Manual which do not figure in the syllabu 
vocationally important. 


List the experimental activities prescribe 
syllrabus but not covered in the Manual. 


in the 
? hut are 


d in the 


List the vocationally important experimental acti¬ 
vities which are neither included in the Manual nor 
prescribed in the syllabus. 



C xii ) 


a) Does tine relevant information given under every 
experimental activity furnish enough theoretical 
hack ground of the activity, 


Yes/No 


h) If not, list the experiments where relevant in¬ 
formation needs further modification. 


Experimen t 

No. _ 


Portion Type of modifi- 

_ cation needed. 


7, a) Does the relevant information contain any fac¬ 
tual error o or inaccuiamps ? 

Yes/N 0 . 


h) If any, give details 

E xperiment No. Error/ In accurac y Shou ld read . . a s. 


Did you some across any expressions/sentences m 
the Manual which do not carry precise meaning or 
information'? If Fes, then give the details. 

Express ion/Sentence Would he more 
__ appropriate^ - 


Page No 



( xiii) 


9. Are the instructional objectives pertaining to each 

experimental activity rational ? If not, list dowi 
the irrational, irrelevant or vague ones. 
E xperiment No, Ir ra tion al/Va/aio Ob,j oc tivo s_. 


10. Does accomplishment bf the experiments result in 
realisation of the objectives. 


Ybs/No 


11. Could you suggest any improvement in the presentation 
of the experiments along with your observations? 


E xperiment No. 


Observations 



( xiv ) 


'12, ire the. illustrations adequate? 

Yes/No 


13. ire there any inaccuracies in the iliustrations/dia- 
grammes given in the Manual? If yes, please point'them 
•out, 

I llustration No. Pisere nancy/lnaccuracy 


II. Please give your overall opinion about the Manual 


may. 

,tvt 


iful in the effective improvement of 
fens. 



( XV ) 


nUESTIONNAIi® 70& THE STUDENTS 

LABuRATO KY MANU \L ON __ 

A. NamQ of tho Student __ 

(In Block letters) 

B, Name and address of ____ 

the school/college 

G. Class _ 

D, Medium of Instruction _______ 

1 . List out the portions of the iruumal which you fcund 

difficult to understand and give reasons. 

Experiment No. Portion of tho Text Difficulty experi- 

__ encode _ 


2. Mention the places -where you found the Iringuage diffi¬ 
cult to understand. 

\ 

Page No, Difficulty experien- 

_ _ ced, ___ 


Experiment No. 


( 3CVl ) 


3. Point out the figures/illustrations which do nit help 

in under standing the tuple/theme. 

Illustration Nu, Your obsewations/Difficulty 

__ _experienced_ _ _ 


4. Gan you conduct the experiments your self with the help 
of this manual 

Yes/No 

If not, point out the portions of activity units which 
need further elaboration or explanation, 


E xperiment No, 


Portion to he elaborated 



( xvii ) 


Was the theoretical portion given in the Manual useful 
tG you m understanding the why of the experiment? 

Yes/No, 


Do you now understand the sciontitle reasons behind the 
steps you have taken in condoling various experiments? 


Yours overall candid opinion about the Manual. 




